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Abstract 
The management of protected areas worldwide has demonstrated undesirable side-
effects in achieving conservation objectives and development objectives. This is in part 
due to simplified assumptions about human environmental relationships. The social-
ecological systems (SESs) way of thinking, that considers the multi-dimensional 
relationships between people and their environments, provides a way to bridge this gap. A 
common problem in management of protected areas is that local peoples, who have relied 
on that environment for livelihoods, are often displaced in the interests of conservation. 
Little is known about the consequences for the people, or the SES.  
This thesis examines the case of Cat Ba Island in Vietnam.  Cat Ba National Park 
was established in 1986 and then the Cat Ba Archipelago was recognized as a UNESCO 
Man and the Biosphere Reserve in 2004, with the Cat Ba National Park forming the core 
area. The two main major objectives of the thesis are (1) to trace the dynamics of forest 
social ecological systems in Cat Ba Island, before and after declaration of the protected 
areas, focusing on linkages of local ecological knowledge and local livelihoods; and (2), to 
explore the implications for conservation and development of the forest social-ecological 
systems, focussing on livelihood change. The research was guided by a social ecological 
systems framework, and employed a nested case study approach focusing on three forest 
dependent communes within the overall case of Cat Ba Island. The data collection was 
qualitative, using interviews, participant observation and participatory rural appraisal 
techniques in each commune under investigation.   
The research shows that the forest social ecological systems are dynamic, and 
have undergone a transition over several decades from local people having unimpeded 
access for natural resource exploitation in the forests, to biodiversity conservation 
combined with new sources of livelihood external to the forests. There are many key 
drivers of changes in the three study communes including social, political, economic and 
environmental factors at various scales such as the innovation policy or “Đổi mới” policy 
(national), establishment of Cat Ba National Park (under national policy) and Cat Ba 
Biosphere Reserve (under an international program), introduction of integrated 
conservation and development projects (by international NGOs and the Vietnamese 
government), tourism development, and infrastructure development. The SES analysis 
allows us to learn from past experiences for future responses and opportunities to 
reconcile conservation and development objectives more effectively. 
iii 
 
Local ecological knowledge that is possessed by those communities that formerly 
survived through exploitation of the natural environment has been recognized in 
conservation programs, especially in the case of endemic species such as the Cat Ba 
langur. This knowledge has been built through multiple generations from a variety of 
activities, including (but not limited to) hunting, trapping, gathering non timber forest 
products such as medicinal products, honey, and fire wood, and for household subsistence 
and trade. The research indicates that local people have developed extensive local 
ecological knowledge with regard to species identification, classification, distribution and 
ecology. However, this knowledge is eroding due to factors such as reduced use, resource 
depletion and lack of opportunity to transfer the knowledge from elders to younger 
generations. Reduced access to the forest is the major cause of this loss of knowledge. In 
certain circumstances, this knowledge could benefit conservation initiatives. The issue is 
how local people can adapt to the changes required for conservation, but still maintain and 
build up their knowledge system. The findings indicate that their knowledge has changed 
in focus, from knowledge about species related to their exploitation, to awareness of the 
ecosystem services and functions that are important for conservation, and the implications 
for their own behaviour.   
The formation of Cat Ba National Park has been a major driver of changes in local 
livelihood systems, which have been forced to move from forest based livelihoods to 
livelihood diversification with agriculture intensification, and more off-farm activities. The 
establishment of Cat Ba National Park can be considered in social-ecological terms as a 
disturbance for the livelihoods of local people but it also opens opportunities for local 
people’s livelihoods such as park tourism, and related services. With the introduction of 
some alternative livelihoods by integrated conservation and development projects under 
international aid funding, e.g. bee keeping, medicinal gardens, livestock rearing, citrus 
cultivation, organic vegetable gardens, and community based tourism; the local people 
have more options for diversifying their sources of income. However, the success of such 
alternatives has been limited due to external and internal factors such as project 
timeframes, real local participation in the projects, and uneven distribution of benefits. The 
local people and areas have had to bear the expenses (both social and economic) of the 
creation of the protected areas, combined with the higher cost of living caused by tourism 
development on the island. As a result, alternative incomes have not been sufficient to 
offset losses of forest based income, or to distract local people entirely from continuing to 
earn forest based incomes illegally.      
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The explicit consideration of the role of people as important elements within social-
ecological systems (local ecological knowledge and local livelihood systems) has potential 
to develop better understanding of the complicated interrelations between ecosystems and 
society. The adapted conceptual framework for this study can help in analysing the 
dynamic of the systems as well as social and ecological components affected by several 
multi-level drivers of change.  Within the context of protected area management in 
Vietnam, the research has analysed benefits and motivators for conservation-oriented 
behaviour of local communities. By combining lessons from previous people oriented 
conservation approaches in the study areas with a new understanding of the social-
ecological complexity of the conservation and development issues, the study provides 
guidance for future interventions. 
 The thesis also contributes to the literature on the local ecological knowledge (LEK) 
of the major ethnic group of farmers (Kinh), who in Cat Ba have become a forest 
dependent community. LEK, particularly of non-Indigenous peoples, is often overlooked in 
conservation and development research. In addition, the thesis contributes to the literature 
on the livelihood management of local peoples who live in or near protected areas, paying 
specific attention to people oriented conservation approaches, livelihood adaptation and 
diversification, and the tensions that can occur in these processes.  The findings in Cat Ba 
can be compared with evidence from other places with similar conservation and 
development challenges.  
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Chapter  1:  INTRODUCTION 
 
1.1 Introduction and problem statement 
 Protected area systems will remain an important role in biodiversity conservation 
around the world. However, conventional protected area management approaches that are 
top-down, or so-called “fence and fines” approaches have been ineffective in achieving 
conservation objectives (Wells et al. 1992; Salafsky & Wollenberg 2000; Brown 2002). 
Such approaches exclude local people and consider them as a main cause of biodiversity 
loss. In addition, social inequalities have encouraged the use of these approaches (Wells 
et al. 1992; Brown 2002). In order to overcome these problems, new approaches for 
protected area management under the umbrella of “people oriented conservation” (POC) 
attempt to integrate biodiversity conservation into the social and economic contexts have 
been created.  The main ideal of these new approaches is the strengthening of linkages 
between conservation and development.  However the interpretation and application of 
this ideal vary across the regions of the world. 
  Experience around the world indicates that gaps remain in current management 
practices that target sustainability objectives as do POC. The unsustainable use of natural 
resources has caused the destruction of natural resources and environmental services and 
a growing number of social conflicts (Rammel et al. 2007). The limited evidence available 
shows that sustainable use of natural resources promotes biodiversity conservation 
(Brandon 1998). These authors insist that developing countries, many of which are in the 
world’s most biologically rich regions, are currently implementing ineffective management 
strategies that have little or no influence over biodiversity loss. Biologists who favour the 
protection paradigm conclude that current POC approaches to biodiversity conservation 
perpetuate conflict between conservation and sustainable development. Their reasoning is 
that POC approaches are too ambitious and wide in their agendas (Terborgh 1999). 
Rosendo & Brown (2004), meanwhile, claim that one of the causes of resource 
management failures is inadequate understanding of the nature of environmental problems 
and complex interconnections underlying these problems. There is consensus that the 
new approaches are failing to attain their main goal, which is the protection of biodiversity, 
and put too much emphasis on the development objective. 
Ideally, a successful conservation approach could integrate management of 
protected areas into sustainable development at numerous scales from local to regional 
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and national. Further, the approach could pursue ‘‘double sustainability’’, which conserves 
biological diversity and enhances human welfare in a complementary way from local to 
global levels. At the centre of these approaches are the conceptual linkages between 
conservation and development (Brown 2002). However, the new approaches have been 
interpreted in different ways and implemented according to different guidelines across 
different countries. In general, the outcomes from these approaches have been 
disappointing (Wells et al. 1992). 
There is growing consensus within international biodiversity conservation that the 
new approaches have been failing miserably to balance local people’s interests with 
biodiversity conservation (Brechin et al. 2002; Wilshusen et al. 2002; Wells & McShane 
2004). According to analysis linking conservation and development, the diluted efforts of 
the new approaches have led to conservation failures. These are caused by simplified 
assumptions on four key issues: defining communities; community participation; 
empowerment; and the sustainability of these methods (Brown 2002). The failure of state-
centric conservation practices in Africa is also pointed out by Hulme & Murphree (1999). 
They conclude that instead of only being state centric, community participation should be 
included in conservation projects. Wilshusen et al. (2002) argue that POC approaches 
ignore key aspects of social and political processes that shape how conservation 
interventions happen 
 One dimension of the unsuccessful results is the institutional misfit of various 
stakeholders and interests involved in managing development in complex ecosystems. 
This has been examined using a case study of Nepal’s Royal Bardia National Park (Brown 
2003a). However from the failures of the approaches, problem oriented responses that are 
based on sound ecological knowledge and social understanding are created.  Such 
approaches acknowledge conservation as an integrated socio-political process in which all 
aspects such as political, economic, social, and environmental factors are all equally 
important, and the interests of various stakeholders and social players are fully considered 
in conservation decisions (Ghimire & Pimbert 1997; Brechin et al. 2002; Brown 2002, 
2003b, 2003a). In addition, In order to address these issues effectively and reach the 
goals of conservation and development, essential changes should be applied to 
institutions such as management and decision-making strategies (Brown 2002). With 
regard to management of the commons, the ability to  handle multiple levels of governance 
and external drivers of change as well as collaboration of different players at numerous 
scales should be acknowledged (Agrawal 2003; Berkes 2006). 
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Literature demonstrates that participation, partnerships, institutions, and traditional 
ecological knowledge (TEK) are fundamental to solving resource and environmental 
problems. Brown (2002) claims that one of the reasons for the failures of POC is lack of 
meaningful local participation. The participation of local communities in many POC 
projects is often part of a top–down process of co-option and consultation rather than true 
participation that can bring about collaboration. The effectiveness of people oriented 
approaches to conservation requires a number of factors. Lessons from community 
conservation initiatives indicate that in order to correct the absence of institutional 
connectedness, it is essential to develop a network of partnerships over time (Rutagarama 
& Martin 2006). The network of partnerships includes a wide range of stakeholders at 
different levels including a wide range of governmental organizations, communities, NGOs 
and the private sector (Wells et al. 1999; Berkes 2004b). In addition, another form of 
partnerships is a knowledge partnership. Knowledge is power, and partnerships between 
traditional knowledge with other kinds of knowledge are useful for creating and sharing 
knowledge (Berkes 2004b).  
Recently, experiences from around the world have suggested that the use of TEK 
could lead to the success and durability of POC (Becker & Ghimire 2003; Berkes 2004b; 
Shukla 2004). The combination of different knowledge systems could bring novelties to 
resource management (Brown 2003b), and conservation planning (Ban et al. 2013). A 
varied understanding of nature and the environmental system can be integrated in the 
formulation of conservation priorities and actions.  Given the acknowledgement of the 
importance of traditional ecological knowledge systems, the combination of different 
knowledge systems could bridge outsider and local knowledge to develop new 
management practices (Blaikie & Jeanrenaud 1997). 
In many developing countries, local people depend on forest resources for their 
livelihoods (Salafsky & Wollenberg 2000; Brown 2002; Berkes 2007; Paavola 2008; 
Kofinas & Chapin 2009). The creation of protected areas (PAs) has generated research 
and brought agreement that the protection of local livelihoods and local environment are 
connected (Salafsky & Wollenberg 2000; Brown 2002; Berkes 2007; Paavola 2008; 
Kofinas & Chapin 2009). Most of the results indicate that local people have to bear the 
social cost of the creation of the PAs. However, some recent findings have revealed some 
measures of poverty reduction in the local communities at the edges of PAs (Ferraro et al. 
2011; Naughton-Treves et al. 2011). The mechanism for such measures is still 
questionable and requires future study (Mosetlhi 2012). Although PAs bring benefits for 
4 
 
local communities through rising economic opportunities, and the enhanced protection of 
ecosystem services, there are concerns about negative social outcomes including human 
relocation and restricted access to natural resources (Miller et al. 2012). Studies worldwide 
of the social impacts of displacement of peoples for conservation indicate that resettlement 
increases economic hardship and involves human rights abuses such as denial of the  
‘‘right to stay’’ of the inhabiting populations, interrupted local livelihoods, large scale loss of 
access to land, homelessness, food insecurity, and forcing of hunter-gatherers to become 
cultivators (Cernea & Schmidt-Soltau 2006). Local people have to cope with these 
changes, moving from traditional livelihoods to alternative livelihoods. Agricultural 
development research indicates that livelihood adaptation e.g. livelihood diversification, 
agricultural extensification and intensification, and migration are the main alternative 
strategies (Paavola 2008). A more comprehensive examination of feedbacks between 
these components in social-ecological systems is necessary in order to obtain multiple 
objectives: conservation; livelihood adaptations; and social development (Miller et al. 
2012). 
   The notion of conservation as a social and political process as well as the 
incorporation of the interactions between society and natural systems is increasingly 
dominating the conservation agenda (Brown 2002; Berkes 2004b). Rather than viewing 
people separately as “managers” or “stressors”, people are now viewed as an integral part 
of nature. It is not easy to distinct between ecological and social systems. The delineation 
is artificial and arbitrary (Brown 2003b). The concept of social–ecological system (SES) 
covers such integrated systems (Berkes et al. 2003; Berkes 2004b).  In order to fill the 
gaps in conventional conservation science, which is focused on single species and 
neglects the social environment, the focus of “new conservation” should shift to 
understanding the dynamics of the whole system (Folke et al. 2005).  SESs have strong 
mutual feedbacks and act as complex adaptive systems. (Gunderson & Holling 2002; 
Berkes et al. 2003). SES study brings about a measure to integrate social and biophysical 
sciences (Berkes et al. 1998; Berkes et al. 2003; Anderies et al. 2004; Ostrom 2009).   
 Cat Ba Island in Vietnam provides a valuable case study for several reasons. 
Firstly, Cat Ba is high in biodiversity values with unique species and ecosystems that are 
on the verge of extinction. Secondly, the maintenance of the island’s natural subsystems 
requires relative isolation because of the nature of the island, while increasing Island’s 
population both local population and tourism requires an increasing food and services 
supplies from the mainland and within the island. Thirdly, poverty and ecological problems 
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still remain regardless of recently considerable efforts of especially financial support 
provided to Cat Ba conservation from International organizations (Brooks 2006). Such a 
situation should be handled with the consideration of full range of social and ecological 
factors.. Recognizing the shortcomings of a sectoral point of view to deal with complex 
social and environmental problems, there are many efforts of international scientists to 
develop CBBR as learning laboratories for sustainable development by applied the 
systems thinking approach and various tools and methods (Nguyen et al. 2009; Nguyen et 
al. 2011; Nguyen & Bosch 2013). However, this is on-going process and in the very 
beginning of the long journey. Finally there are few documented studies which consider 
POC approaches in terms of the SES of small islands. 
1.2 Research objectives and research questions 
There are two key objectives of the current research. The first is to understand the 
dynamics of forest SESs on Cat Ba Island with focus on: local ecological knowledge (LEK) 
systems; livelihood systems and adaptation: and external conservation interventions. The 
second research objective is to define conservation and development problems and 
implication for people oriented conservation approaches through the application of SES 
analysis with focusing on human behaviour. The research results will contribute both in 
theoretical and empirical ways to the literature that combine SES frameworks with LEK, 
livelihood adaptation for more conservation oriented behaviour.    
The following research questions have guided this investigation: 
1. How have the local forest social ecological systems changed in recent decades? 
2. What is the dynamic of LEK in relation to local livelihoods and PA? 
3. How have local people’s livelihoods adapted to changes in the forest SESs on the 
island? 
4. What are the interactions between externally initiated conservation initiatives and 
local forest SESs? 
5. What are the implications of these changes for local livelihoods while at the same 
time providing appropriate conservation approaches? 
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1.3 Key terms 
Several terms used in the present study require precise definition, including 
“people–oriented conservation” (POC), “community–based conservation”, “integrated 
conservation and development projects” (ICDPs), “social–ecological systems” (SESs), 
“livelihood diversification”, “indigenous knowledge” (IK), “traditional ecological knowledge” 
(TEK), and “local ecological knowledge” (LEK).  
Since the beginning of the 1980s, in spite of diverse viewpoints regarding the 
relationship between biodiversity conservation and development, there has been growing 
consensus that conservation thinking and practice has changed significantly.  POC 
approaches have been widely accepted as a “new conservation” (Hulme & Murphree 
1999; Hughes & Flintan 2001; Brown 2002, 2003b; Brooks et al. 2006). Table 1-1 outlines 
briefly the two conservation agendas (more details of new conservation approaches are 
discussed in chapter 2).  
Table 1-1: The traditional conservation approach vs the new conservation approach 
Adapted from (Wells et al. 1992; McShane & Wells 2004; Miller et al. 2011) 
 The traditional approach The new approach 
The primary 
goal 
Protection of biodiversity, 
preservation 
Integration of socio – economic goals including 
poverty alleviation, with conservation or 
Sustainable development/conservation objectives  
Primary 
disciplines 
Conservation biology, environmental 
philosophy  
Anthropology, political ecology, development 
economics 
Instruments Protected areas, ”fence and fines” , 
“people - free - parks”  
ICDPs, Community based conservation, 
community based natural resource management, 
CAMPFIRE, wildlife utilisation and extractive 
reserve are under the umbrella of POC 
Shortcomings People residing within and near PAs 
are viewed as a threat to biodiversity 
conservation. 
PAs often fail to protect biodiversity 
and the social costs of PAs are 
substantial. 
Biodiversity conservation is 
overweighted compared to poverty 
alleviation, causing the local poor to 
over exploit natural resources for 
subsistence and commercial 
purposes.  
ICDPs fail to protect biodiversity because the 
conservation and development goals are often 
incompatible  
ICDPs have failed to deliver adequate conservation 
and development benefits or any tangible benefits. 
Unclear incentives 
Complexity of implementation  
Scale mismatch match with ecosystem 
conservation objectives 
The new sources of income from ICDPs are not 
substitutes, only supplements to income from 
natural resource exploitation. 
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People-oriented conservation (POC): The term POC refers to policies and 
projects that promote both conservation goals and social development priorities especially 
in resource-dependent rural communities (Hughes & Flintan 2001; Wells & McShane 
2004).  In general, POC approaches include initiatives that integrate conservation into 
economic and social contexts at various scales. Such approaches have been organised 
and conducted in a wide range of forms including community based conservation, 
integrated conservation and development projects (ICDPs), primary environmental care, 
collaborative management and the “Communal Areas Management Programme for 
Indigenous Resources” or CAMPFIRE (Hughes & Flintan 2001; Brechin et al. 2002; Balint 
& Mashinya 2006). On the other hand Brown (2002), in considering the link between 
livelihood and conservation, has categorised “new conservation” into three different 
applications, namely ICDP, community based conservation, and wildlife utilisation and 
extractive reserve. All of these recognise the involvement of local people in conservation 
efforts, but there are differences in strategies to meet the objectives. According to Brown, 
only ICDP are classified as POC. This categorisation is slightly different to other authors 
and may exclude some other kinds of POC. Therefore, the current research will apply the 
term POC for both types of conservation, community- based conservation and ICDP.  
Wells and Brandon (1992) are recognised as the pioneers who first introduced the 
definition of ICDPs. According to them, there are linkages between local socio-economic 
development and biodiversity conservation in PAs, so locals who live in the area of PAs 
should be given other sources of livelihood that can decrease their reliance on PA 
resources. Recently, there have been a number of interpretations of this concise definition 
because of its complexity and relative novelty.  
Integrated conservation and development projects (ICDPs): This study adopts 
the term ICDPs in the way that is defined by Franks & Blomley (2004) “an approach to the 
management and conservation of natural resources in areas of significant biodiversity 
value that aims to reconcile the biodiversity conservation and social economic 
development interests of multiple stakeholders at local regional, national and international 
levels”. There are three main approaches of ICDPs, namely compensation, alternatives, 
and enhancement.  
The compensation approach tends to develop infrastructure such as schools, 
clinics, roads in some form or another to compensate for benefits that are forgone when 
protected areas are formed.  
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The alternatives approach aims to reduce pressure on the environment though 
agricultural intensification or livelihood alternatives. 
The enhancement approach increases the values of the natural area itself through 
developing previously unexplored markets or through ecotourism.   
Community based conservation: This study adopts the definition of Berkes 
(2006, p. 3) “community based conservation includes natural resources or biodiversity 
protection by, for, and with the local community, taking into account drivers, institutional 
linkages at the local level and multiple levels of organization that impact and shape 
institutions at the local level”.  
Social–ecological systems (SESs): The use of the term SESs refers to the 
integrated concept of humans in nature, and humans as a part of the ecosystem (Berkes 
2004b). More specifically, the present research adopts the term SES in the way defined by 
Anderies, Janssen & Ostrom (2004), Janssen (2006), Janssen, Anderies & Ostrom (2007), 
Ostrom (2009) as a set of people, their nature and human–made resources and the 
relationships among them1.  
In this study Livelihood diversification refers to “the process by which rural 
families construct a diverse portfolio of activities and social support capabilities in their 
struggle for survival and in order to improve their standards of living” (Ellis 1998a, p. 4)  
 Indigenous knowledge (IK): A generic term, of which traditional ecological 
knowledge is a sub set, which refers to “the local knowledge held by indigenous people or 
local knowledge unique to a given culture or society or knowledge systems of indigenous 
peoples” (Berkes 1999, p. 8) 
Traditional ecological knowledge (TEK):  The current study adopts the definition 
of Berkes (1999, p. 8) “traditional ecological knowledge as a cumulative body of 
knowledge, practice and belief, evolving by adaptive processes and handed down through 
generations by cultural transmission, about the relationships of living beings (including 
humans) with one another and with their environment”.  
 Local ecological knowledge (LEK): The definition by (Olsson & Folke 2001; 
Berkes et al. 2003).refers to “the knowledge generated through observation of the local 
environment in any society and may be a mix of practical and scientific knowledge”.  
                                                          
1
 This concept is expanded in chapter 3, theoretical frameworks. 
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1.4 Study area 
Cat Ba Island, with an area of roughly 200 square kilometres, is the largest of the 
366 islands in Ha Long Bay UNESCO Heritage site in northern Vietnam. More than 50 per 
cent of the land area is designated as the Cat Ba National Park (CBNP), Vietnam”s first 
national park that covers both terrestrial and marine ecosystems. Cat Ba Archipelago 
would have been included in the World Heritage Site if the provincial border had not 
geographically divided the archipelago into Quang Ninh and Hai Phong provinces. 
Because of its scenic beauty and its importance to biodiversity conservation Cat Ba 
attracts numerous national and international interests. Cat Ba Archipelago has one of the 
highest levels of biodiversity of any coastal and marine site in northern Vietnam, which 
UNESCO recognised in 2004 by designating the area as a “Man and Biosphere Reserve”.  
 
Figure 1-1: The map of Cat Ba Biosphere Reserve 
(Source: The Management Board of Cat Ba Archipelago Biosphere Reserve) 
The Cat Ba Biosphere Reserve (CBBR) has rich biodiversity, with many unique 
ecosystems and fauna and flora such as tropical rain forest on limestone hills, mangroves, 
coral reefs, sea grass beds, caves and grottos cliffs and valleys. The area of the CBBR is 
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illustrated in Figure 1-1. Moreover, the island is home to various rare and endangered 
species of plants and animals, such as the Golden-headed Langur, known as the world’s 
rarest primate, which particularly increases its biodiversity value (FFI 2003). This species is 
categorised in the world's Top 25 Most Endangered Primates and is now one of the world's 
rarest primate species (Cat Ba Biosphere Reserve Management Unit 2007). This species is 
endemic to the Cat Ba Archipelago and it is noted that the world population consists of less 
than 70 individuals (Hoang & Lin 2001). Besides the Langur, there are numerous valuable and 
rare plant and animal species, and the park is also a home of numerous high-value species of 
sea animals. 2,320 existing species (Table 1-2) have been recorded in CBBR, 72 of these are 
listed as nationally or internationally rare or endangered (Viet Nam National Commission for 
UNESCO 2011).  In addition many sea products, which have high economic and nutritional 
value, exist in the CBBR (Dang 2006b). Due to this outstanding global biodiversity value, 
15,200 ha of terrestrial and marine areas were listed as National Park in 1986, and more 
recently, 26,140 ha were registered as a UNESCO Biosphere Reserve in 2004. More than 
half of the Biosphere’s Core Zone is in the National Park (Brooks 2006). 
Table 1-2 : Species in Cat Ba Biosphere Reserve 
Categories Number of 
species 
Number of species in Vietnam's Red 
data book2 
Terrestrial plants 741 27 
Forest wildlife 282 30 
Wetlands plants 23  
Sea weeds 75 8 
Phytoplankton 199  
Zooplankton 89  
Marine bottom species 538 8 
Marine fishes 196  
Corals 177  
(Viet Nam National Commission for UNESCO 2011) 
Administratively, CBBR is situated 50 km east of Hai Phong, 25 km south of Ha 
Long city, 100 km south-east of the Capital Hanoi, and is closely connected to Ha Long 
                                                          
2
 The Red Data Book of Vietnam, that includes two volumes published in 1992 (animal volume) and 1996 
(plant volume), including 709 rare and endangered species, was compiled by the Ministry of Science, 
Technology and Environment. The second edition of the book using the IUCN Red List Criteria and 
Categories 1994, published in 2004 after 10 years, showed remarkably increased numbers of endangered 
species, 857, and six  species were stated as extinct (EX) or extinct in the wild (EW) (Dang 2006a).  
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Bay. It is the gateway of an important line of sea transportation for the area. Cat Ba is 
situated in the critical economic growth area of the three big cities Hanoi- Hai Phong- 
Quang Ninh, and near the border with China. Cat Ba National Park was established in 
1986 under management of Ministry of Agriculture and Rural Development (formerly 
known as Ministry of Forestry). Since 2004, Cat Ba National Park Management Authority 
was transferred under the administrative jurisdiction of the Hai Phong City Peoples' 
Committee by Decision No. 333/QĐ-TTg of the Prime Minister and technically supervised 
by the Department of Agriculture and Rural Development by Decision No. 605/QĐ-UB of 
Hai Phong City Peoples’ committee. As the same time (2004) the Cat Ba Archipelago was 
recognized as a UNESCO Man and Biosphere Reserve. Its role is to conserve natural and 
human values, provide socio-economic development, and offer research opportunities and 
training. Cat Ba Archipelago Biosphere Reserve consists of three functional zones: core 
zone (8,500 ha) comprising two sites, one a national park and the other a conservation site 
in Gia Luan commune; a buffer zone (7,741 ha) comprising rings around the two core 
zones; and a transition zone (10,000 ha) outside the buffer zones (Vietnam MAB National 
committee 2004). The core zone is managed by Hai Phong City People’s Committee while 
the buffer zone is managed by Cat Hai District People’s Committee.  
The Ministry of Agriculture and Rural Development (MARD) is responsible for 
“Special Use Forest system (SUF)” – Forest Protected Areas. There are three protected 
area categories under SUF system namely “national park”, “nature reserve” and “cultural, 
historical and environment area”. The majority of Viet Nam’s 164 SUFs are managed by 
provincial Department of Agriculture and Rural Development (DARD), under their 
respective People’s Committees. Some national parks including CBNP, are not managed 
by national Directorate of Forestry (DoF) under MARD, report directly to provincial 
People’s Committees (Larsen 2008).   
There are seven administrative units on the island, including six communes, one 
town, and the CBNP as an independent unit. Viet Hai commune and two hamlets of the 
Tran Chau commune are located directly within the CBNP’s ecological restoration area, 
and there are other communes in the buffer zone. Today the island is home to over 16,000 
people with the majority (10,000) residing in the district centre - Cat Ba Town. The 
remaining 6,000 people are distributed across the island in six Communes – Viet Hai, Gia 
Luan, Phu Long, Tran Chau, Xuan Dam, and Hien Hao. A major change in terms of 
population dynamics on the Island has been observed over past decades.  Before 1979, 
Cat Ba Island had small population. After 1979 the population increased significantly 
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because of a large number of migrants from the mainland. In 2010, the total population of 
the island was 16,321, divided roughly between two main living areas (Cat Hai district and 
Cat Ba Town). The ethnic groups are Kinh Vietnamese (96%) and Chinese-born 
Vietnamese (4%), living in the same areas (Hai Phong People's Committee 2006). 
The average population density on Cat Ba Island is 153 people per km2. That is low 
compared to population densities in Cat Hai district and it is substantially lower than the 
population density of the provincial capital, Hai Phong City on the mainland (222 and 1221 
persons per km2, respectively). However, the population is unevenly distributed across the 
Island. The highest population density is 5999 persons per km2 in Cat Ba town, and the 
lowest is only 6 persons per km2 in the Viet Hai commune (see Table 1-3).  
Table 1-3: Population distribution within communes in the CBBR 
No.  Commune  Natural area 
(km2) 
Terrestrial 
land (km2) 
Population 
(persons) 
Population 
density (per/km2) 
1 Cat Ba Town 33.5 1.8 10798 5999 
2 Phu Long 44.1 13.7 2031 148 
3 Tran Chau 44.3 9.5 1508 159 
4 Xuan Dam 10.7 6 849 142 
5 Hien Hao 8.7 6 365 61 
6 Gia Luan 90.4 37.6 568 15 
7 Viet Hai 68.2 32.4 202 6 
 Total 299.9 107 16321 153 
Source: (Hai Phong Department of Statistics 2010) 
The economy of the CBBR includes three major industries: tourism; fisheries and 
aquaculture; and agriculture and forestry (Hai Phong People's Committee 2006). People 
living in Cat Ba Town are working in fishing, trade or service industries, whereas the 
inhabitants living in rural communes employ farming, fisheries, and various other natural 
resource use (Brooks 2006). In general, people depend on exploiting nature and 
subsistence agriculture for their livelihoods, partially because of the lack of access to 
potential markets for locally produced products.   
Over the past two decades, due to its ecological importance, Cat Ba Island has 
received a large number of ICDPs and community based conservation projects from 
foreign donors, for example projects from the World Wide Fund for Nature (WWF), Fauna 
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and Flora International (FFI), and the United Nations Development Programme (Hai Phong 
People's Committee 2006). Brooks (2006) identified 45 finished and ongoing projects at 
various scales that have been implemented on Cat Ba Island. The large number of 
projects does not often synchronize, and there is a lack of overarching assessment of the 
projects to analyse how they work in the local context and what activities are needed to 
improve the outcomes of such projects. This is a significant shortcoming in achieving both 
of the seemingly opposed ideals of development and conservation (Dawkins 2007).  
1.5 The structure of the thesis 
This thesis is arranged in eight chapters. A brief outline of each chapter is 
presented as follows. 
Chapter One provides an overview of the research including a brief introduction, the 
research problem and the research questions of the study. It also addresses the use of 
key terms, and outlines the study area (Cat Ba Island). The structure of the thesis is also 
presented in this chapter. 
Chapter Two presents a literature review of research on POC, LEK and livelihood 
strategies. This chapter is an attempt to situate the present study in the general context of 
SES theory frameworks. It outlines an adapted SES framework that will be applied in the 
next chapters with a focus on LEK and local livelihood system components with 
applications to POC.  
Chapter Three describes the methodology of the data collection and analysis for the 
empirical aspects of the present research. Case study approaches are adopted for 
conducting this study, and will be applied to three case study communes. A wide range of 
qualitative research methods for data collection are discussed in this chapter: semi 
structured interviews, focus group discussion, participant observation, and participatory 
rural appraisal (PRA) techniques. The present research employs triangulation methods to 
ensure validity and reliability of the data. 
Chapter Four presents an overview of historical profiles of the study communes 
over past decades. The overview of focal SES dynamics through time is presented as four 
main periods, highlighting key drivers of change and disturbance in the system. The 
analysis of system changes over the past decades provides basic information and a 
greater understanding of adaption processes, and informs the interpretation of responses 
to future changes. The contents of this chapter contribute to addressing the first research 
question: how have the local forest SESs changed in recent decades? 
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Chapter Five describes the findings of the research about LEK systems, one of the 
important components of SESs. This chapter provides information about the levels of 
interaction with and the understanding local people have of ecosystems. Some LEK is 
maintained and consolidated, some is eroded and some new knowledge is created. The 
information in this chapter presents the dynamic and adaptive nature of LEK. This chapter 
makes a contribution to answering research question two: what is the dynamic of LEK in 
relation to local livelihoods and PAs? 
Chapter Six describes in detail the local livelihood system. The livelihood system is 
dynamic and is constantly adapting to many drivers of change (chapter 4). The chapter 
findings outline various livelihood strategies that are used by locals, including agriculture 
intensification and the diversification of livelihood activities. Local people have depended 
on the forests for their livelihoods in various forms. The analysis of this chapter is mainly 
based on the data provided by the interviews with triangulation with other methods such as 
focus group discussion, participant observation, resource mapping, and seasonal 
calendars. This chapter partially answers research question three: how have local people’s 
livelihoods adapted to changes in the forest SESs on the island? 
Chapter Seven discusses the main findings from the previous chapters (chapter 4, 
5 and 6) using the adapted SESs framework for analysing cross-scale interactions, 
dynamic process and regime shifts. The various themes of the study are drawn together, 
by uniting the main findings of the study, and highlighting key issues concerning POC in 
the light of the literature. This chapter uses behaviour concepts within the SES framework 
to provide implications for improving POC outcomes. The content of this chapter 
contributes to addressing research questions four and five: what are the feedbacks 
between conservation initiatives and local forest SESs?; and what are the implications of 
these changes for local livelihoods while at the same time providing appropriate 
conservation approaches within the global conservation discourse? 
Chapter Eight provides the conclusion to this research by re-stating the findings and 
responding to each of the five research questions. A summary of the contribution of this 
research to both knowledge and methods of SESs research is made.  This chapter also 
acknowledges some major limitations of the present study and identifies areas for future 
investigation.   
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Chapter  2:  LITERATURE REVIEW 
 
It was not until the beginning of the 1980s that people-oriented conservation (POC) 
(Newman et al. 2004) became a new approach in the conservation agenda (Hulme & 
Murphree 1999; Hughes & Flintan 2001; Brown 2002, 2003b; Wells & McShane 2004; 
Brooks et al. 2006). However, the results of the approach have been far from desirable 
outcomes (Kellert et al. 2000; Barrett et al. 2001a; Berkes 2004b). Consequently, various 
debates have arisen in the conservation researches over the value of POC (Agrawal & 
Gibson 1999). Two main points have been developing. One holds that nothing is wrong 
with the theory of POC; it is only inappropriate implementation that causes the failure of 
the approach (Songorwa 1999). The other holds that conservation and development 
objectives go in different directions and are both important in their own right. Therefore 
they should be disconnected because the diverse purposes do not serve any outcome well 
(Redford 1990). Almost all of the literature on POC involves the review of the link between 
conservation and development and what has made implementation of such approaches go 
wrong.  
Some advocates of POC approaches acknowledge the value of traditional and local 
ecological knowledge for conservation (Brown 2003b; Folke 2004).  Such scholars insist 
that rather than separating people from nature, the focus should be on the way local 
people interact with the resource base.  Thus social ecological systems (SESs) theory will 
contribute the mechanisms for “recoupling” local SESs that are necessary for long-term 
conservation of biodiversity (Hoole & Berkes 2010). LEK has traditionally existed within 
communities that have regularly and over long periods of time utilised nature for 
subsistence and income through local livelihood systems (Gadgil et al. 1993; Berkes et al. 
2000). Local livelihood systems represent the way local people interact with resource base 
systems. Understanding the dynamic of LEK through changing local livelihood systems 
within a SESs framework that is feasible for POC is the area of interest for this review. 
2.1 Conservation approaches 
 Modern discourse on conservation and development is dominated by three major 
paradigms: the classical approach; the neo-populist approach, and the neo-liberal 
approach (Blaikie & Jeanrenaud 1997; Brown 2002). These approaches are differentiated 
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by the linkages considered between humans and natural resources (Shukla 2004). The 
classical approach views people as a threat to biodiversity conservation. The neo–populist 
approach considers that key elements to sustainable conservation and development are 
empowerment and participation of local people. The most controversial approach is the 
neo–liberal approach which is based on the idea that institutions, policies, and markets act 
as economic incentives for local people to enable sustainable biodiversity conservation. 
The classical approach is characterised by Blaikie & Jeanrenaud (1997) as having a 
focus on environmental rather than social solutions to identified environmental problems. 
The term “biocentric approach” is used to highlight the preservation of the natural world 
over cultural and social diversity (Noss & Cooperrider 1994). The biocentric approach 
views people as direct threats to biodiversity conservation. Local people are considered as 
poachers, encroaching upon and degrading habitat quality. The state plays a central role 
in defining environmental problems, formulating policies and implementing them (Blaikie & 
Jeanrenaud 1997). This approach can be referred to as “fortress” conservation, and is 
characterised by centralised institutions and command and control resource management 
(Berkes 2004b). The central policy tools of conservation under this paradigm are Protected 
Area (PA) systems and parks. This system tends to expel local people and ban most forms 
of resource use from the parks. Social and human welfare issues are ignored in the 
conservation agenda. Consequently, this approach has been known to cause massive 
social problems in resource–dependent communities. Worldwide evidence indicates that 
the exclusion of local people from PAs does not guarantee conservation successes 
(Redford & Sanderson 2000; Brown 2002, 2003a; Redford & Fearn 2007; Agrawal & 
Redford 2009). In general, the approach is viewed as being ethically problematic and 
inappropriate for the needs of developing countries.   
The neo–populist approach has appeared as a response to the deficiencies of the 
older approach. “Anthropocentric approach” is another term that emphasizes the 
importance of cultural and social utility in conservation strategies (Alcorn 1993). Such 
approach is represented in more “people–oriented” conservation projects such as 
community based conservation, Integrated Conservation and Development Projects 
(ICDPs), and joint or co-management schemes (Blaikie & Jeanrenaud 1997; Brown 2002; 
Shukla 2004). Although each of these approaches pursues a different objective, they all 
recognise the social and environmental importance of the participation of local people in 
conservation initiatives  (Brown 2003b). Some of these approaches acknowledge the 
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importance of local and traditional ecological knowledge (LEK/TEK) in conservation 
(Berkes et al. 2000; Brown 2003a; Berkes 2004b; Folke 2004). Instead of separating 
people from nature, these approaches focus on the way local people interact with their 
resource base and on how this interaction transforms and adapts with social 
environmental changes in which biodiversity and people harmonise over time. According 
to Blaikie & Jeanrenaud (1997) this approach shifts focus from big business and the 
authoritative state to the majority of society (small farmers, pastoralists) and local levels. 
Participatory processes are the main feature of this approach. These are achieved through 
acknowledging LEK systems, adapting plans to local contexts and facilitating conservation 
through dialogue. Put simply, this approach acknowledges the role of non-monetary 
incentives such as community empowerment and power sharing for involving local people 
in conservation activities (Shukla 2004). However, this paradigm shows inconsistencies 
and problems in converting ideas into conservation practices (Blaikie & Jeanrenaud 1997). 
First, it requires high degrees of experience and commitment from staff involved with 
implementation of projects. Second, there is competition among other resource user 
groups that may cause conflict between conservation and development.  
 Following the idea of the conservation and development linkage, the Biosphere 
Reserve (BR) model of UNESCO’s Man and the Biosphere Program (MAB) denotes a 
change toward POC. The main guiding functions of BR are strengthening the relationship 
between social and ecological systems, and improving abilities of local people to manage 
environmental resources sustainability in the future.  Theoretically, the BR contains more 
than one PA in order to obtain more effective PA system under worldwide changing 
situation (Coetzer et al. 2014). However, the BR model is facing challenges similar to 
ICDPs in practical reality (Neumann 1997; Wells & McShane 2004; Coetzer et al. 2014). 
 Economic incentives for conservation activities or so-called “sustainable” uses are a 
central idea of the neo-liberal approach (Blaikie & Jeanrenaud 1997; Adger et al. 2001a; 
Brown 2002; Shukla 2004).  It has become a widespread discourse in the modern 
conservation agenda (Adger et al. 2001a). The neo–liberal approach, which uses market 
based approaches to involve local people in conservation, is considered as an element of 
the “new conservation” dialogue (Hulme & Murphree 1999).  The approach provides a 
deeper understanding of the limitations of real world bureaucracy, and promotes the 
reduction of state power and its functions to control citizens (Blaikie & Jeanrenaud 1997). 
The neo-liberal approach is criticized by some scholars for several reasons. First,  this 
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approach is still a top-down approach rather than being democratic and participatory 
(Brown 2003b). Second, the purely economic incentive ignores important aspects of the 
problem and may not be appropriate from the community’s viewpoint (Shukla 2004).  
Consequently, economic incentives are claimed to be “too narrow”, “too simplistic” and 
“potentially counterproductive” (Brown 2003b; Shukla 2004).  Furthermore, this approach 
is argued as a mono–discipline approach. As a result, other fields such as political and 
social science are not well integrated (Blaikie & Jeanrenaud 1997). 
 Given the change in international conservation discourse, Hulme & Murphree 
(1999) state that there have been three major shifts in thinking and practice and It is 
explained as  “These include a move away from a state-centric to a community level focus; 
a re-conceptualization of conservation based on ideas of sustainable development; 
utilization and ecological dynamics; and incorporation of neo-liberalism ideas and market 
forces to ‘make conservation pay’” (Brown 2003b, p. 89).    
2.2 The linkages between conservation and development 
Over the past decades, conservation has emphasized win–win solutions rather than 
conflict between conservation and development (Brown 2002) but the evidence worldwide 
seems to indicate there are many challenges to achieving both objectives simultaneously 
(McShane et al. 2011). Trade–offs between conservation and human livelihoods has 
appeared as an opposition to win–win solutions (McShane & Wells 2004; Sunderland et al. 
2007). In order to understand the on-going debates, the linkages between conservation 
and development should be further investigated. Salafsky & Wollenberg (2000) have 
drawn a conceptual framework involving these two components. Three domains which 
conservation strategies are based on are: no linkage; indirect linkage; and direct linkage. 
 The indirect linkages between conservation and development are based on the 
notion that developing alternative sources of income or livelihood for local people who live 
in the periphery will promote biodiversity conservation (Salafsky & Wollenberg 2000; 
Brown 2002). This can be seen in the strategies of buffer zone development or BR 
programs.  In fact, development activities under such strategies have revealed unexpected 
results. Langholz (1999) claims that increasing income opportunities in some cases may 
occur in parallel with disastrous outcomes such as biodiversity loss. Salafsky and 
Wollenberg (2000), evaluating 39 project sites in the Biodiversity Conservation Network, 
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point out three main reasons for these undesirable results. First, local people have 
continued to use resources in core zone areas even if it is prohibited. Second, economic 
incentives to use the buffer zone around PAs encourage people to illegally encroach on 
the core zone areas. Finally, there have been no incentives provided for local people to 
stop external threats to the biodiversity such as logging or unsustainably harvesting marine 
resources (Wells et al. 1992; Brandon 1998). Similarly, not providing enough economic 
incentives to local people who lived on hunting activities and depended on wildlife in a PA 
for subsistence resulted in failures of wildlife conservation programs in Africa (Gibson & 
Marks 1995).  
The direct linkages between biodiversity conservation and development are based 
on the assumption that local people benefit directly from biodiversity and this provides an 
inherent incentive to stop external threats to the biodiversity (Wells et al. 1992; Western et 
al. 1994; Salafsky & Wollenberg 2000; Brown 2002). Showing that the relationship is not 
harmonious but rather that conservation is steered on by livelihoods.  (Salafsky & 
Wollenberg 2000; Brown 2002). The acknowledgement of local people’s role in biodiversity 
conservation provides opportunities for local people to receive assistance from 
conservationists to set up enterprises that promote conservation, such as NTFP harvesting 
or tourism (Salafsky & Wollenberg 2000). These scholars insist that the direct linkage 
strategy has only recently been verified in practices; linkages need to be further explored, 
defined and measured before accepting this strategy.   
The unrealistic assumption is that simplistic ‘‘win–win” solutions can be found to 
conserve biodiversity while also furthering local and economic development. In fact, 
biodiversity conservation is always designed in some form to limit resource exploitation, 
and that leads to loss of local livelihoods. It has been criticised that ICDPs that rely on the 
natural resource base are fundamentally ecologically unreliable (Songorwa & Du Toit 
2007). In addition, the alternatives do not fulfil the livelihood requirements of local people 
and tend to distribute benefits unevenly within the community. 
2.3 Issues of implementation of people-oriented conservation 
 Different actors understand the linkages in different ways when combining different 
policy objectives. This has resulted in a variety of interventions and management 
strategies. Several researchers in biodiversity conservation (Brown 2002; Berkes 2004b, 
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2007) have shown that it is desirable to integrate conservation and development. A formal 
international recognition, the Convention on Biological Diversity was opened for signature 
at the Rio Earth Summit in 1992. It addressed the loss of biodiversity and developed 
mechanisms for funding (Naughton-Treves et al. 2005). However there is a need for 
further investigation into the implementation of POC such as more pluralistic 
understanding of conservation, values, community, participation, decentralisation, 
empowerment and institution building. The people on the other side argue that the 
integrated conservation and development approach is conceptually mistaken, and as a 
result such approaches have experienced many difficulties in reality (Songorwa 1999; 
McShane & Wells 2004).  
2.3.1 Pluralist understanding of conservation meaning and values 
 The sustainable development literature indicates that the success of POC requires 
broader awareness of current environmental and social movements, action research and 
the use of different knowledge systems (Sayer & Campbell 2004). 
  It is increasingly recognised that if POC approaches, such as ICDPs and 
community-based conservation, are to be effective in fulfilling both conservation and 
development goals there needs to be more change in their development, design and 
practice (Brown 2003b). Conservation should be recognised as a social and political 
process (Brechin et al. 2002) in which various factors including economic, political, and 
social, ecological, and environmental factors are fully acknowledged (Ghimire & Pimbert 
1997; Brechin et al. 2002). Such scholars claim that in this process the interests of a wide 
range of stakeholders are taken into account in conservation decisions. In other words, 
conservation is a human organisational process that integrates with the non-human or 
ecological dimension to stress that nature protection or resource management is a product 
of social action (Brechin et al. 2002). 
 The pluralistic understanding of knowledge systems can assist conservation in a 
various ways. First, the notion of TEK developed by Berkes (1999) considers the context 
of indigenous knowledge that is rooted within the management strategies, social 
institutions and ultimately the worldviews of various actors. Second, such scholars claim 
that interfacing alternative measures of understanding and integrated knowledge systems 
of biodiversity values can lead to improvements in resource management and practice.  
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Third, fusion knowledge or “knowledge-in-use”, which constitutes both outside and local 
knowledge, may be the most helpful in improving contextually fitting and adaptive systems 
of managing varied biological resources (Blaikie & Jeanrenaud 1997; Brown 2003b). The 
incorporation of different knowledge systems could create useful and empowering 
strategies that can help to overcome local distrust of government and outsiders (Mallory et 
al. 2006). 
2.3.2  Communities  
Understanding the term “community” including internal community dynamic and the 
complexity of defining “community” plays a vital role in POC, especially community based 
conservation (Taylor 2008). Spiteri & Nepal (2006) suggest that a holistic understanding of 
community with an effort to include landless groups is necessary for POC studies. Some 
authors insist that community should not simply be assumed as a monolithic whole or 
uniform entity, rather it should be understood as heterogeneous groups of households who 
are proposed to share common characteristics such as ethnicity, religion, caste and 
language (Neumann 1997; Agrawal & Gibson 1999; Brown 2002; Klein et al. 2007). In 
addition, Neumann (1997) pointed out two main benefits to viewing communities as small 
and homogenous units. First, these groups are better arranged to achieve conservation 
goals. Second, these groups can be partners in increasing conservation beyond park 
boundaries into rural neighbourhood landscapes. This conclusion shares commonalities 
with Beger et al. (2004), who claim that “a small community population” has been advised 
for successes of community based conservation.  
 Crawford et al. (2006) suggest that community complexity needs to be considered 
as a key influencing factor in order to achieve success in POC. Several factors that make 
up the complexity of the local community should be addressed, such as: historical 
background to the settlement; ethnic and caste differences; local institutions; relation to the 
forests; and forest management (Klein et al. 2007). In addition, attention should be paid 
equally to gender, ethnicity and social economic status (Taylor 2008). This author states 
that socio-economic status drives local people’s perceptions about conservation (Taylor 
2008). Furthermore, more attention should be paid to some complex issues such as social 
and ethnic diversity, who are the elite groups, or if there are ongoing conflicts in the local 
community (Neumann 1997).  For example, the skewed distribution of land ownership, 
income, and labour between men and women within a community has been linked to the 
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failure of a community based watershed project in India (Arya 2007). The scholar stresses 
that the gender equity could bring not only benefits to women but also strengthen 
“collaboration, solidarity and conflict resolution” within the community.   
 However, the ICDP literature indicates that the concept of community is hardly ever 
tackled carefully when these projects are implemented (Klein et al. 2007). One of the 
reasons is that the term community conceals a lot of complexity because social systems 
are multi scalar (Berkes 2004b). Community is neither a static nor isolated group; its 
characteristics are constantly changing through time. It is more suitable to view community 
as multi-dimensional, cross scalar, of social-political components or networks (Ostrom 
1990).  Neumann (1997) claims that local people in conservation projects are generally 
named as indigenous, subsistence farmers or pastoralists. Other phrases are used to 
identify variations within communities such as ethnicity and class, but in fact, only modest 
attention is paid to social and ethnic diversity within a community. Therefore, local 
communities are considered as devices for, or commodities of conservation instead of as 
active knowing means (Ribot 1995). In order to give a more comprehensive concept of 
community, Agrawal & Gibson (1999) suggest three main aspects of communities that 
need further exploration in ICDPs: multiple factors with varied interests that make up 
communities; the interacting process of these factors; and the institutional arrangements 
that structure their interactions.   
2.3.3 Participation 
 Involvement of local communities in conservation tasks is one of the main features 
of POC programs (Adams & Hulme 1998). However, involving local people in biodiversity 
conservation is also a central area of debate (Pimbert & Petty 1997; Adams & Hulme 
1998). On one hand, some scholars insist that the meaningful participation of local 
communities in conservation projects can contribute to their success through the 
combination of valuable TEK with scientific knowledge. It is said that this increases their 
flexibility in the face of uncertainty and changes to the resource system (Schmink 1999). 
On the other hand, other scientists claim that unconvincing local participation is one of the 
failures of ICDPs (Wells & McShane 2004). For example, within the context of natural 
resource management in Vietnam lack of convincing participation is one of the reasons for 
the ineffectiveness of the people oriented approach to conservation. The project design is 
often based purely on scientific reports and experts without consulting of relevant 
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stakeholders, especially local people, leading to less effective interventions in term of 
addressing locals’ perspectives (Dawkins 2007).  
Given that local participation has been identified as a central component in shaping 
the success of conservation projects worldwide, it is essential to understand the meaning 
of participation and identify degrees of participation (Ericson 2006). There are seven 
identified types of public participation, namely passive participation, participation in 
information giving, participation by consultation, participation for material incentives, 
functional participation, interactive participation, and self- mobilization (Pimbert & Petty 
1997; Ericson 2006). Participation typologies in conservation range from: simply passive 
participation, in which local people are informed about a project and outsiders remain 
authorities; to consultation-based participation in which local people have no voice in 
decision-making process but their opinions can be used to help the authorities define and 
solve problems; and the highest level of local people participation is interactive or self-
motivated participation, in which the local people are fully involved in defining the problem 
and solution, as well as in decision making and management (Pimbert & Petty 1997; 
Schmink 1999; Ericson 2006).  
The meaning of participation varies by situation. Schmink (1999) claims that the 
involvement of local people in some cases is only used as a means of gathering 
information and resources, with the aim of  facilitating the agendas of outsiders. In 
addition, many forms of participation that are implemented are passive and sometimes 
obligatory, which has led to much criticism in the literature about the application of 
participation in the conservation process (Brown 2003b, 2003a). Many projects have 
minimal opportunities for local people to have a real voice in projects, and it is assumed 
that local people will not interfere in PA management (Salafsky et al. 2002). The local 
community are kept external to the process (Goldman 2003). Given the current state of the 
literature on conservation, Brown (2002) asserts that not just consultation, but real 
participation is required to ensure the success of POC. In order to do so, a major shift in 
approach is required. Experiences from the past have shown that participation applied in 
POC is often part of a top down process and represents consultation, rather than 
participation that can lead to collaboration.   
Deeper insights into the failures of POC expose that these projects neglect to fully 
acknowledge the participation process. For example, participation can be inhibited by 
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cultural and political contexts such as gender and land ownership (Brown 2002).  
Regarding gender, the participation of women in conservation projects not only means a 
more numerous presence, but importantly it enables women to raise their voices in order 
to meet their specific needs and values (Taylor 2008). This scholar also states that 
conservation projects should address obstacles such as a lack of formal education or 
illiteracy. Socio-economic issues that are identified as influential factors of community 
participation in conservation efforts are often related to differences in gender and ethnicity. 
Such differences have appeared as obstacles in benefit and responsibility sharing in 
community based conservation projects in Nepal (Taylor 2008). Other factors such as 
institutions (religious structure, age structure) play a role in forming the community voice, 
and have influenced local participation in conservation projects (Taylor 2008). He takes an 
example of young people who did not have a representative in the tribal association that 
formed the community’s voice, so they did not participate in the project.     
The notion of participation in conservation projects is accompanied by stakeholder 
inclusion and is discussed in the conservation agenda when people want to engage all 
relevant stakeholders. One of the ingredients of integration between various actors in 
terms of natural resource management is participation or stakeholder involvement 
(Rosendo & Brown 2004).  Based on the idea that engaging all relevant stakeholders will 
make use of their comparative advantages (Rosendo & Brown 2004), this factor has 
emerged as an essential component to improve effectiveness, legitimacy and equity of 
environmental management (World Bank & Environmentally Sustainable Development. 
1996). In addition, from experience, Rosendo & Brown (2004) assert that one of the 
failures of conservation programs is that they are often ignorant of all relevant 
stakeholders during project design.    
In order to include all relevant stakeholder groups as well as enable transparent 
decision making, numerous techniques have been used. These include stakeholder 
analysis, focus groups, surveys, workshops, and multi criteria analysis (Brown 2003b, 
2003a). Among those techniques, stakeholder analysis is assumed as a means to 
guarantee the participation of local people in conservation efforts because this technique 
allows researchers and managers to define who should participate and how they will be 
involved in the projects (Timmer 2004). However, the scholar emphases that inequality in 
the involvement of community members can exacerbate any wealth disparity that already 
exists in the community.  
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The effective participation of local people in conservation efforts is constrained by 
systemic issues such as their technical, theoretical, political and conceptual confines, and 
expectations. Cooke & Kothari (2001) refer to these systemic issues as tyrannical 
problems. In this work, they define three specific sets of tyrannies: the tyranny of decision–
making and control; the tyranny of the group; and the tyranny of method. However, the first 
two tyrannies strongly addressed participation, while the last one only addressed the 
methodological level of the participatory development discourse. A further difficulty is the 
potential burden of participation, where well-intended opportunities for participation can 
become overwhelming for communities which lack the capacity to participate to that 
extent. Wondolleck et al. (1996) highlighted that placing the responsibility of long-term 
monitoring onto citizens created more pressure and workload on under- staffed and 
poorly-financed local organisations and citizens.  
In conservation management, while local participation is important, other factors 
should be considered in order to improve management outcomes.  Brown (2003b) critically 
analyses the results of such conservation efforts and offers three lessons. (1) Different 
techniques are required in order to engage all relevant stakeholders and raise their voices. 
(2) Building trust among different stakeholders is an important part of the process. All 
stakeholders need to be given the opportunity to raise their voice, their needs, and their 
decision making throughout the process should be transparent and accountable. (3) There 
is a need for a continuous and adaptive learning process.   
2.3.4 Governance  
In general, the term governance refers to an arrangement for decision making or 
power sharing by institutions (Knack 2001; Brechin et al. 2002; Brown 2003b; Kaufmann et 
al. 2005). In the literature on conservation and development, the issues of governance 
tend to be examined in terms of local participation (Wells et al. 1992; Little 1994). It is 
undeniable that local participation is vital for the success of conservation programs, but 
participation on its own is not an adequate component of governance (Brechin et al. 2002). 
Decentralisation, adaptive co-management and institution building are also fundamental 
components of any POC approaches.  
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2.3.4.1 Decentralisation and empowerment 
Community-based natural resource management emerged as a bottom-up 
alternative and an innovative institutional response to the failures of conventional 
approaches (Agrawal 2003; Shukla 2004; Campbell et al. 2009). Agrawal (2003) points out 
a number of reasons for this emergence, such as successful experiences, securing 
community interests in resource sustainability, and shifting governance models 
emphasising decentralisation (local participation and small government). In addition, 
community based conservation manages natural resources by acknowledging the 
autonomy of stakeholders (Western et al. 1994). In other words, the involvement of local 
people in conservation programs is not only through participation, but also through 
partnership (Berkes 2007).  
The failures of top-down approaches have highlighted the need for an 
empowerment process in conservation programs. Chambers (1983, p. 11) defines 
empowerment as “the process through which people, and especially poorer people, are 
enabled to take more control over their own lives, and secure a better livelihood, with 
ownership of productive assets as one key element.” Western, Wright & Strum (1994) 
stress that stakeholders are empowered by transferring power to them from the authorities 
through democratic procedures such as their inclusion in management decisions. Although 
empowerment is considered as an important component of success in community based 
conservation (Western et al. 1994), Berkes (2004b) asserts that such mechanisms are 
poorly understood in the conservation literature.    
Community empowerment through people’s own knowledge and the sharing of 
power have been identified as non–monetary incentive for meeting conservation 
expectations (Shukla 2004). The conservation management plans are based on the 
combination of environmental legislation with traditional knowledge and norms of resource 
use in order to attain comparative advantages (Rosendo & Brown 2004). Moreover, other 
scholars insist that the use of local knowledge systems is one of the enabling conditions 
leading to the success and robustness of community based conservation (Berkes et al. 
2003). TEK and LEK are recognised as valuable in documents and within policy circles; 
however they are often ignored in practice (Goldman 2003).  
 Literature over the last two decades reveals a shift from centralised to 
decentralised management of natural resources. The involvement of a network of 
interaction at various levels with conservation from bottom-up or decentralised governance 
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that starts from ground-up allows for more meaningful community conservation (Barrett et 
al. 2001a). However, these scholars claim that the effectiveness of decentralisation and 
the conditions of successful implementation of decentralisation are site-specific. These 
conditions include the degree of devolution of power, and specific social, legal and political 
conditions. Decentralisation literature has summarised several required conditions for 
attaining decentralisation. These are: more access to resources for the local community; 
increasing the influence of local populations in the goal-setting and decision making 
processes; creating accountable institutions at all levels of government; and enhancing 
financial as well as human resources for local government. The conclusion from 
Philippines case studies is that, while decentralisation is enabled by capable community 
organisation and self-management capacity, securing local livelihoods, and increasing 
government involvement at various levels, it is obstructed by resource scarcity.      
There are many factors that constrain decentralisation such as power transfer, 
distribution of power, and the administrative and political issues. Previous research has 
suggested that a major constraint on effective decentralisation is the resistance by central 
governments to the transfer of power and resources to local authorities (Agrawal & Ribot 
1999; Andersson & Ostrom 2008; Larson & Soto 2008). Another issue is that the resource 
proposed for decentralisation is of low quality and not seen as worth the effort of collective 
action (Larson & Soto 2008). The distribution of power focuses on who powers are 
transferred to. The key question is who should receive powers? Recipients could include 
traditional authority, stakeholder groups or elected governments. The problems of central 
administration limit the outcome of decentralisation processes in reality. These include 
corruption (Oyono 2004), and structural constraints (Larson & Soto 2008).  
2.3.4.2 Institutional issues 
The central question in the resource management agenda is: what are appropriate 
institutions and factors for managing common pool resources? (Campbell et al. 2009). 
Institutions govern human behaviour through both formal and informal rule sets. Examples 
of formal constraints include rules set through constitutions and laws. Informal constraints 
can be behavioural norms of a group of people, self-imposed codes of conduct and the 
way in which these are enforced.  Institutions are often referred to as rules in use (Brown 
2003a). The evidence from ICDP literature shows that inappropriate institutional 
development at all organizational levels and various scales combined with a lack of 
communication between different institutional levels hinders projects in their ability to meet 
expectations (Brechin et al. 2002).  Consequently, improvement in institutions is essential 
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for better results of conservation projects. Such improvements include cross scale 
interactions both spatially and organisationally (Brown 2003a), and the recognition of the 
important roles of institutional linkages and multi-level government systems (Berkes 2007). 
The management of complex ecological systems and the accommodation of relevant 
stakeholder interests and values require new institutions to be flexible and adaptable 
(Brown 2003a; Rosendo & Brown 2004).  
Institutional fit is used in almost all conservation projects to determine the ability or 
appropriateness of conservation policies to perform the task of improving the integration of 
human needs with biodiversity conservation (Brown 2003a; Rosendo & Brown 2004). 
There can be fit between social and ecological dimensions, and there can be fit between 
institutions and ecosystems. A case study of Nepal’s Royal Bardia National Park illustrates 
the misfit between institution and ecosystem. It is claimed that in this situation there was 
no consideration of the relationships between ecosystems, social practices and 
institutional dynamics. Institutional misfit can be seen in terms of objectives, interests and 
world views and their scale of operation (Brown 2003a).  
The scale issues have implications for the match between institutions and 
ecosystems. There is concern about centralised agency management of conservation 
problems and the application of one–size-fits-all kinds of management solutions, which 
ignore issues of scale. Berkes (2004b) claims that it is the key reason for the failures of 
environmental management. In order to gain more understanding of conservation and 
development issues, more attention should be paid to scale. The local scale is considered 
as a fundamental element to study social and political issues (Myers 2002). Barrett et al. 
(2001a), however, suggest that local institutions are only one level of multi-level systems 
with inadequacy of robust institutions. They argue that conservation agencies should 
balance the management role at all levels and not overemphasises the role of the local 
community. They assert that more healthy systems may require “distributing authority across 
multiple institutions, rather than concentrating it in just one” (Barrett et al. 2001a, p. 497) . 
 Acknowledging the different understandings of ecological relationships and 
resources of different actors, the use of TEK in the last decade reveals more advantages 
to POC. It helps empower local people and community groups, and respects their culture. 
Through this process local people become active partners in relation to their resource 
management that can integrate conservation with their local needs.  
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2.4 Local Ecological Knowledge 
Over the past few decades, scholars in various bodies of theory such as 
anthropologists, ecologists and other interest groups have begun placing more value on 
non-scientific knowledge systems in conservation measures and resource management 
planning (Berkes et al. 2000). These kinds of knowledge systems include indigenous 
knowledge, TEK and LEK. TEK can be used as a synonym for “indigenous knowledge”.  
However, indigenous knowledge is a broader term which extends beyond just the 
ecological knowledge of indigenous people to include all of their knowledge systems 
(Table 2-1). The main difference is that TEK emphasises area-specific knowledge, while 
indigenous knowledge focuses on the culture-specific nature of indigenous knowledge. 
However both of these terms encompass ecological knowledge of local people through 
time (Berkes et al. 2000).  In comparison to TEK, LEK refers to the recent knowledge of 
practices by non-indigenous people in specific regions (more detail in section 1.3) (Berkes 
1999).  The term LEK is used for the whole of this research and limited to more explicitly 
forest related knowledge.  
Table 2-1: Different definitions of knowledge within the natural resource management 
literature (Adapted from Raymond et al. 2010, p. 1768) 
Types of 
knowledge 
Generated 
through 
Definition 
Indigenous Traditional 
cultural rules 
and norms 
The local knowledge held by indigenous people, or local 
knowledge unique to a given culture or society, or 
knowledge systems of indigenous peoples (Berkes 1999, 
p. 8) 
Traditional 
ecological  
A subset of Indigenous knowledge that includes 
knowledge and beliefs handed down through generations 
by cultural transmission and which is related to human 
environment interactions (Berkes, 1993, P. 282) 
Local 
ecological 
More recent 
human – 
environment 
interactions 
Knowledge generated through observation of the local 
environment in any society and may be a mix of practical 
and scientific knowledge (Olsson & Folke 2001; Berkes et 
al. 2003). This includes the interplay between organisms 
and their environment (Olsson and Folke, 2001, p. 87). 
“Local” differs from “Traditional” ecological knowledge in 
the sense that it involves recent environment interaction 
(e.g. few generations) rather than being embedded in 
deeper cultural practices. 
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Since the 1980s, there has been an increasing number of publications related to the 
importance of LEK worldwide but the relationship between Western science and LEK has 
remained open to discussion (Berkes 1999). There are both similarities and differences 
between the two types of knowledge systems. Western science and LEK are similar in that 
they are both informed by observing the environment, and attempting to create order out of 
disorder by following intellectual processes (Berkes 1999). In other words, both disciplines 
are trying to understand or interpret a complex system. However, there are a number of 
substantive differences. According to Berkes (1999) TEK is often an integral part of 
cultural and management prescriptions which are adapted to the local conditions in space 
and time; there is no separation between nature and culture. In contrast, Western science, 
that is standard regardless of social and cultural conditions, is seen as having domination 
in reality that originates from outside the local institutional conditions. Western science is 
not easily accepted by local communities and some traditional knowledge holders prefer to 
keep their own knowledge and dismiss scientists who do not have firsthand knowledge of 
certain geographical areas. The way that knowledge is transmitted differs between LEK 
and Western science. Scientific knowledge is transmitted predominantly through written 
forms passed through official means of communication, while LEK is generally verbally 
transferred through generations (Berkes 1999; Berkes et al. 2000). However, despite 
these differences, LEK and Western sciences are complementary not contradictory. 
Evidence shows that the Western scientific model for managing ecosystem dynamics in 
developing countries is less robust and effective if they ignore LEK as a basic 
understanding (Homewood 2013). 
The implications of LEK in natural resource management and development have 
been an area of interest in recent years (Gadgil et al. 1993; Olsson & Folke 2001; Berkes 
et al. 2003). LEK has been studied in various ecosystems and resource types such as 
tropical forest, marine areas (Drew 2005), coastal lagoons and wetlands (Dinh 2009), and 
grasslands. Such knowledge can contribute to the management of biodiversity 
conservation (Gadgil et al. 1993; Gandiwa 2012), rare species (Huntington 2000; Fraser et 
al. 2006), PAs (Nyhus et al. 2003), and to sustainable resource use in general (Berkes 
1999). On the contrary, inappropriate utilisation of LEK can undermine the sustainability of 
SESs. An example of this is when LEK is exploited to hunt wildlife for the purpose of 
meeting commercial demand (Gadgil et al. 2000; Fabricius et al. 2007). Despite this fact, 
LEK is increasingly being sought by academics such as conservation biologists, ecological 
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anthropologists, ethno-biologists, and other scholars, as well as agency scientists, and 
policymakers (Berkes et al. 2000). 
LEK is usually based on frequent biophysical observations, skills, technology, and 
social relationships that locals gain through daily interaction with ecosystems in a 
restricted geographical scale (Berkes et al. 2000). In forestry, LEK consists of information 
about species (identification, distribution, and population), live histories, behaviour, and 
habitat preferences of certain species that may be significant for sustainable species and 
management in tropical ecosystems (Nyhus & Tilson 2003). This knowledge is very 
significant in cases of researching wildlife populations that occur in remote locations 
(Huntington 2000; Wilhere 2002; Cano & Telleria 2013). Similarly, in marine conservation 
LEK of harvesters provides important technical and biological data that has helped explain 
trends in fish and other cetacean populations. This has allowed for a greater 
understanding of severely threated species and ecosystem dynamics and complexities 
(Grant & Berkes 2007; Rasalato et al. 2010).  
In resource dependent communities, LEK is often the cornerstone of local 
livelihoods. The processes of acquiring and maintaining LEK and related practices 
have occurred over long periods of time, and they are utilised for subsistence and 
income (Gadgil et al. 1993; Berkes et al. 2000). Throughout the remote areas of much 
of Asia, LEK has been essential to local people’s livelihoods. This importance is driven 
by a traditionally high dependence on natural resources for the provision of food and 
other basic needs (Langton et al. 2003). The loss of LEK is not just an issue of access 
to local natural resources, but also depends on the loss of knowledge of places, times 
and methods to harvest or to reserve natural resources to serve daily needs. However, 
there has been a lack of research focus on the dynamics of knowledge with the 
changes of livelihood strategies within the context of adaptation to changing social 
ecological systems (Dinh 2009).   
One of the biggest challenges to the study of LEK in developing countries is that 
this kind of knowledge is rapidly eroding. There are a number of reasons for this. First, 
opportunities to implement LEK have diminished as a result of reduced access to 
traditional land and resources, and through the prohibition of traditional forest 
management practices (Turner & Turner 2008). These rules are implemented under the 
assumption that such management practices are destructive to the natural system. 
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Second, modernisation (moving away from LEK practices) is another cause of LEK loss 
because the knowledge is highly location specific: the community developed their own 
knowledge of local plants, animals and habitats through regular interaction with 
ecological systems (Benz et al. 2000; Case et al. 2005). Third, depletion of natural 
resources has led to a reduction in biodiversity as well as knowledge of plants, wild 
animals and their uses (Butchart et al. 2010). Fourth, economic conditions such as 
adopting activities to drive a market based economy are other reasons of LEK loss 
(Godoy et al. 2005; Vadez et al. 2008; Gómez-Baggethun et al. 2010). The evidence 
indicates that the movement of local people, usually the poor, away from natural 
resource dependent livelihoods, such as non-farm wage labour outside the village, will 
cause a loss of LEK due to their reduced interaction with the environment (Reyes-Garcia 
et al. 2007).  
The LEK system is an adaptive response to both external and internal changes in 
SESs (Berkes et al. 2000). However, the main stream of the research on the adaptive 
nature of LEK is the loss of LEK. Little attention has been paid to analysing how the loss of 
LEK affects societies’ capacity to generate and apply knowledge to increase the resilience 
of SESs (Gómez-Baggethun & Reyes-García 2013). Similarly, there has been a lack of 
research on understanding the social variables and processes of change in LEK. 
Specifically, (Ruiz-Mallén & Corbera 2013) identified a need for more research into 
adaptive capacity within POC projects, to enable broader responses to ecological 
dynamics and patterns of environmental change. Gómez-Baggethun & Reyes-García 
(2013) also suggested that the maintenance of LEK regeneration requires certain levels of 
regular interaction with ecological systems as a means of sustaining livelihoods. They 
suggest that development staff could benefit from a better understanding of LEK 
dynamics. This would allow them greater opportunity to improve livelihoods, by providing a 
measure to positively influence strategies. Development and improved resource 
management can be supported by LEK. This knowledge can provide more realistic 
evaluations of aspects such as local needs, environmental constraints and natural 
resource production systems. The combination with scientific information could provide 
more livelihood opportunities to local people (Olsson & Folke 2001).  
LEK is people centred, providing local people with a better ability to self-direct and 
self-manage their lives and livelihoods. Using LEK provides an opportunity for resource 
management systems to respect local knowledge, cultural values and their priorities, as 
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well as providing additional means of empowerment to local people (Davis & Wagner 
2003). Consequently, it increases positive attitudes of local people towards biodiversity 
conservation (Shen et al. 2012). In addition, LEK is relevant to a particular resource base, 
for example a specific forest, wetland or marine environment so it is very highly applicable 
to the sustainable use and biodiversity conservation of those resources (Gadgil et al. 
1993). Furthermore, LEK is more fundamental in self-regulated than in co-managed 
conservation programs. In the case of self-regulated programs, the research emphasises 
that TEK has historically contributed to biodiversity conservation successes and improved 
local livelihoods (Ruiz-Mallén & Corbera 2013).  However, there are not many studies 
relating to how LEK systems are used to sustain livelihoods and the management of local 
resources (Dinh 2009).  Conservation and sustainable livelihoods for local communities 
are co-evolutionary processes of development. LEK in forested systems has not been well 
documented, particularly in the development context focusing on local people’s livelihood 
adaptation to external and internal changes. There are some barriers that hinder the 
application of LEK in decision making process such as language, and formal management 
systems (Ellis 2005; Dinh 2009).  
2.5 Livelihood systems and conservation 
Extensive research stimulated by the creation of parks and PAs around the world 
has led to a general consensus that conservation can often conflict with livelihood 
strategies (Adams et al. 2004; Naughton-Treves et al. 2011). The formation of PAs has 
created social burdens for local communities (West et al. 2006). Local benefit and support 
for biodiversity conservation initiatives is essential for the long-term success of PAs. To 
facilitate this, local livelihoods and poverty reduction are important elements that need 
consideration in both the formation and ongoing management of PAs. The concept of 
sustainable livelihoods can provide a conceptual framework that is particularly useful for 
studies of local communities seeking balance between conservation initiatives and 
development considerations. Sustainable livelihoods frameworks and livelihood adaptation 
strategies are able to provide the fundamental social economic conditions by conventional 
qualitative methods. Additional research is essential, especially in areas of changing social 
ecological context, to capture the effect on local livelihood priorities and adaptation by 
deeper qualitative research methods rather than unreliable quantitative methods. 
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2.5.1   Sustainable livelihood approaches 
The sustainable livelihoods framework links the broader socio-economic 
components of household assets, livelihood activities, outcomes of livelihood activities, 
and factors mediating access to livelihood activities (Scoones 1998; Ellis 2000). Over the 
last few decades, the livelihood approach has been widely developed and applied in 
academia as a useful tool for understanding the dynamics of rural development. 
Sustainable livelihoods can be achieved through access to a range of livelihood assets 
which, within the context of personal, institutional, and environmental provisions and 
constraints, are combined in the pursuit of different livelihood strategies. Household 
livelihood capitals or assets include: 1) natural capital,  or all resources from the physical 
environment including land, water, and biodiversity; 2) physical capital,   or man-made 
produced goods including infrastructure, machines, and equipment; 3) financial capital; 4) 
human capital, or the capacity of a human being to transform his or her intangibles into 
labour and income, including education, health, acquired and innate skills; and 5) social 
capital, or the intangibles (Scoones 1998; Ellis 2000).  
The concept of “Sustainable Livelihoods Framework” (SLF) has been adapted and 
developed by various development actors such as the British Department for International 
Development (DFID), CARE, Oxfam, and UNDP. Figure 2-1 illustrates the SLF which is 
one of the most widely used in development practice. All SLF frameworks are similar in 
many ways but they differ slightly in the components, their emphasis on each part, and 
focus differently on components based on target development programs. There has been 
some criticism of the SLF currently applied in the field (Ashley et al. 1999; Ellis 2000). 
Scoones (2009) stated that rather following the economic disciplines that was dominant in 
such frameworks, integrating other areas of enquiry and experience to enrich livelihood 
frameworks. The author emphasises on the role of cross-scale dynamic, knowledge, 
power, values and political change to enrich livelihood perspectives for rural development 
into the future. 
Although the DFID framework has several weaknesses, the framework reveals a 
progressive change from the previous approaches to poverty alleviation. Its approach to 
development provides much needed focus to the ways in which people may depend 
simultaneously upon multiple income generating activities. Similarly, its broad view of the 
individuals’ sources of income and critical resources for households depart from the 
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traditional income-centric view of livelihood promotion (Adato & Meinzen-Dick 2003).
 
Figure 2-1: Sustainable livelihoods framework (Ashley et al. 1999, p. 47) 
Livelihoods are characterised as being both complex and dynamic (Allison & Ellis 
2001). Through the consumption of natural resources to feed an increasing population, 
people mutually interact with ecological changes. The next step of livelihood approaches 
shifts the emphasis from capitals to well-being that is shaped by material conditions, 
history, and culture. (Kofinas & Chapin 2009) argue that well-being and its relationship with 
livelihoods, and natural and social capital can define the prospects for long-term 
sustainability. While livelihoods and well-being have been most often examined at the level 
of households and communities, the key idea is that taking into account the dynamics of 
livelihoods and the complexities of well-being can help in formulating the most effective 
policy approaches, thereby creating more sustainable and resilient social–ecological 
systems (Charles 2012).  
A large spectrum of rapid participatory methodologies has been applied in SLF. 
However, the trade-off between the wide-ranging nature of the approach and the nature of 
Participatory Rural Appraisal (PRA) data collection methods has remained controversial 
(Schrekenberg 2010; Homewood 2013). The data quality issues of these rapid 
methodologies are a matter of concern. Their main focus is on the economic at the 
expense of political dimensions (Ribot 2009), and social and cultural aspects (Homewood 
2013). Taking all these points into consideration, Homewood (2013) has suggested two 
guiding principles. First, the focus should be put on local people’s main concerns and 
interest in providing to and utilising the results. Second, good qualitative understanding is 
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far more important than a faulty quantitative description. These principles are used as 
guiding methods for analysing contemporary livelihood systems of this research. 
2.5.2 Livelihood adaptation strategies 
The literature on sustainable livelihoods focused on rural households adopting 
livelihood strategies such as livelihood diversification, agricultural extensification, agricultural 
intensification, and migration as necessary to maintain or expand incomes under various 
stressors from changing social economic conditions (Scoones 1998). Livelihood diversification 
refers to the continual adaptation of rural households, in particular to the process of adding 
new activities, maintaining existing ones or abandoning others in order to survive and improve 
their standards of living (Ellis 1998a; Ellis & Allison 2004). In other words, diversification of 
livelihoods means that community members can switch to other occupations when PAs or 
restrictions are established, and during times of seasonality or fluctuating markets. Livelihood 
diversification is a common strategy among groups in anticipation of stressors and shocks to 
the system (Ellis 2000). Therefore, livelihood diversification may be part of an adaptive 
response to reduce vulnerability (Goulden et al. 2013), recently referred to as transformative 
change (Nelson et al. 2007), or a means of coping with risk in situations that offer limited 
alternatives (Ashley et al. 2003). Livelihood diversification is considered a key adaptive 
strategy that builds resilience in SESs (Folke et al. 2003; Goulden et al. 2013).  
People diversify their livelihoods for a range of different reasons. Ellis (1998b) 
differentiates between diversification for reasons of necessity and diversification for 
reasons of selection, but highlights that there is a continuum of reasons for household 
livelihood diversification. In the case of the formation of PAs, some degree of exclusion 
and restrictions on resource use by humans usually occurs. Communities that have a 
portfolio of livelihood options are able to adapt and operate under the new conditions. Ellis 
(2000) outlined a number of examples of diversification. It may include planting a variety of 
crops to reduce the risk associated with uncertainty in crop yields or markets. Another 
example of diversification is off-site income generated by one or more household members 
while the remaining members work in family-farm operations. Role diversification such as 
this can also be found in contemporary hunting cultures in which some family members 
are full-time subsistence harvesters, while others work full-time jobs. Livelihood 
diversification broadens the capacity of a group to cope with uncertainty and change (Ellis 
2000). 
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The collection and analysis of data relating to livelihood diversification or on the 
indicators that are best suited to capture diversification patterns is still a matter of debate 
(Barrett et al. 2001b). Some try to reflect on current well-being and future long term 
capabilities, or make inferences regarding the causes of change (Kofinas & Chapin 2009). 
Others use the framework based on asset-based approaches that are considered 
complementary measures to study livelihood diversification. However, none of these 
variables are complete in themselves, and therefore multiple indicators are necessary to 
validate and test inferences regarding the causes of change between them (Barrett et al. 
2001b). The critism for this approach was that it focussed too heavily on econometric 
methods to measure and understand livelihoods (Du Toit 2005). Therefore, the institutional 
context that helps to understand available options, and structural obstacles that prevent or 
enable people to shift livelihood strategies, is considered to be less important (Du Toit 
2007). In addition, livelihood diversification research indicates that the focus of livelihood 
activities is not just about the number of activities, more importantly it is about the degree 
to which households rely on a number of different activities and how they make livelihood 
option priorities (Ashley et al. 2003). 
Activities that have been identified in livelihood diversification studies, namely 
agriculture, small and micro enterprises, and wage labour, are major components of 
livelihood systems of farmers whose is living are based on the landscape. All of these can 
be further broken down, for example agriculture includes field cultivation, home gardens 
and livestock ownership. Recently, agriculture development focusing on alternative crops 
or home garden development is the most common livelihood activity in Vietnam (Mcelwee 
2008). Away from natural resources and traditional agricultural practices, farmers have to 
invest in more intensive agriculture and various livelihood options. Agricultural 
extensification involves taking new units of land for low-input cultivation. In the case of PAs 
this livelihood strategy is not suitable because of the restricted access to and impact on 
the PAs. Agricultural intensification is the application of more labour on a unit of land to 
achieve greater productivity. This is often adopted because of population pressure and a 
surplus of labour.   
Recent scholars working in rural development areas suggest that rural households 
should engage in multiple livelihood strategies for several reasons. First, agricultural 
intensification often requires high investment of capital and labour that is therefore not 
appropriate for forest dependent households that are usually poor (McElwee 2010). In 
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addition, agricultural intensification has very high risks and uncertainties such as weather, 
and unstable market conditions (Liverman 1990). Livelihood strategies are based on 
factual household conditions: some may intensify, others diversify, and there may also be 
some who are best served by migrating elsewhere. For example, the research of Mcelwee 
(2008) in Central of Vietnam revealed that a large number of forest dependent households 
were in favour of wage labour opportunities and looking for such opportunities through 
migrant remittances. However, it is often the combination of various strategies in a portfolio 
which provides households with the most effective adaptation to key stressors. However 
the range of livelihood strategies available to local people are both constrained and 
facilitated by the local and broader economy, and society they are embedded in (Liverman 
1990; Adger 2006).  
Acknowledging the complex social and biophysical phenomena in natural resource 
research and development, systems thinking in general and system methodologies has a 
wide application in natural resource manage. Ison et al. (1997) review the implication of 
systems methodologies within natural resource management. Another new approach for 
natural resource management is developing with the recognition of ecosystems as 
complex adaptive systems (Olsson et al. 2004; Berkes 2006). The human dimension that 
shapes ecosystem process and dynamics is an important part of systems, and a property 
of complex adaptive systems (Olsson et al. 2004). Various terms have been used to 
capture the concepts of humans in nature, such as coupled human-environment systems, 
ecological systems and social systems, but the focus on the components of such systems 
is unbalanced (Olsson et al. 2004). Accordingly, the term “social-ecological” systems have 
been widely accepted as reflecting the balance between nature and humans (Berkes et al. 
1998). Literature reveals that SESs have powerful mutual feedbacks and act as complex 
adaptive systems (Westley et al. 2002; Berkes et al. 2003). 
2.6 Social - ecological systems (SESs) 
It is undeniable that human activity is major force of changing ecosystem dynamics at 
various scales. The conventional research studies for sustainability sciences that focus 
either on ecological systems or on social systems are no longer suitable. In response a 
comprehensive conceptualisation that shifts toward the analysis of coupled SESs has 
emerged (Berkes et al. 1998; Gunderson & Holling 2002; Anderies et al. 2004; Hahn et al. 
2006; Ostrom 2007). These overlapping fields have generated mixed discourses, with 
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each having specific cognitive and social orders. Resulting from this there are now many 
different system concepts and theoretical terms from a social ecological point of view.  
There is no single definition of SESs. Systems theory differentiates various types of 
systems, which include functional, structural and hierarchical systems with different 
attributes such as being closed, open, static, dynamic, simple or complex.  Thus, the 
specific attributes of a system depends on the selected definition (Hummel et al. 2011).  
Generally, SESs can include ecological (or biophysical) and human components at a wide 
range of scales from the household to the ecosystem. SESs assume that the sphere of the 
natural and that of the social are analytically distinguishable and variable in historical and 
cultural situations. This involves disconnecting and opposing both domains, and then 
reintegrating them within a widespread conceptual model. There are some SES definitions 
that are widely implied in the current research as shown in the Table 2-2.   
Table 2-2: Definitions of Social – ecological systems 
 
- Complex adaptive systems of ‘humans within nature’ in which the co-evolving social 
and ecological dimensions (or sub systems) are dynamically interconnected and 
interdependent across different levels and scales (Berkes et al. 1998). 
- The term refers to the integrated concept of humans in nature, human as a part of the 
ecosystem (Berkes 2004b). 
- A SESs is an ecological system intricately linked with and affected by one or more 
social systems (Anderies et al. 2004).  
- A set of people, their nature and human–made resources and the relationships among 
them (Anderies et al. 2004; Janssen 2006; Janssen et al. 2007). 
- SESs are composed of multiple systems and internal variables within these 
subsystems, at multiple levels. In complex SES, subsystems such as resource system, 
resource units, users, and governance systems are relatively separable but interact to 
produce outcomes at the SES level. These in turn feed back to affect these subsystems 
and their components, as well other larger or smaller SESs (Ostrom 2009, p. 419) 
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The SESs approach to natural resource management offers promising opportunities 
to achieve sustainability. Despite this promise, social-ecological interactions are complex 
and changing over time. The system requires integration of a set of subfields that combine 
both natural and social science to guide effective application of the SESs approach. The 
complexes, adaptive and site-specific nature of human-environment interactions define 
SESs components of interest to managers and policy makers (Berkes 2009). 
 Like ecological systems, social systems can be considered to be interdependent 
systems of organisms. Both of these systems contain units that interact interdependently 
as well as interactive subsystems. The term SESs refers to the integrated concepts of 
humans in nature (Berkes et al. 2003; Berkes 2004b) and this system is characterised as a 
complex adaptive system (Berkes et al. 1998). 
 According to (Berkes 2006) adopting integrated responses is a way of moving 
problem solving from a simple system to a complex adaptive system. A set of principles for 
complex systems can apply to both natural systems and social systems (Berkes et al. 
2003). However, the levels of implication are not the same. Some of these principles or 
ideas have more application to natural sciences than social science, and vice versa. 
Context and history in understanding a system, for instance, have more implications for 
social scientists than natural scientists. Recently, scientists have put more efforts in to 
seeking principles that integrate human societies to deal with change in SESs, but the 
results have so far been limited (Berkes et al. 2003). 
Since the 1970s and 1980s, several subfields have combined natural science and 
social science thinking into a single framework, SESs. These include environmental ethics, 
political ecology, environmental history, ecological economics, common property and TEK 
(Berkes et al. 2003; Berkes 2004b; Berkes 2006). These subfields share a number of 
characteristics. All of them were developed as a response to gaps in knowledge about the 
linkages between social systems and ecological systems (Berkes 2004b). All of them 
provide a deeper understanding relevant to conservation issues. Table 2-3 below provides 
very brief details of all subfields (Berkes et al. 2003; Berkes 2004b). 
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Table 2-3: Integrative subfields involved in new approaches to SESs (adopt from 
Berkes 2004b, p. 624) 
Field Area of interest 
Common 
property 
Examines the links between resource management and social 
organization; analyses how institutions and property–rights system 
can deal with the “tragedy of the commons”. 
Traditional 
ecological 
knowledge 
Refers to a local or traditional knowledge base built not by experts but 
by resource users. Questions expert science and argues for diverse 
kinds of knowledge. 
Environmental 
ethics 
Recognises a wide diversity of spiritual and ethical traditions in the 
world that offers an alternative to current Western views of the place 
of humans in the ecosystem. 
Political ecology Analyses power relationships among actors in the way decisions are 
made and benefits shared; interprets events with reference to the 
behaviour of actors in pursuit of their own political agendas. 
Environmental 
history 
Interprets landscapes in terms of their history and analyses their 
dynamics, making ecological sense of resource-use practices that 
have created these landscapes. 
Ecological 
economics 
Promotes an integrated view of economics within the ecosystem, 
viewing the economic system as a subset of the ecological system; 
concerned with a wider range of values and a longer time horizon. 
 
2.6.1 Social–ecological systems as complex adaptive systems 
 SESs can be considered to be complex adaptive systems; over time their 
components and the structure of interactions between these components adapt to internal 
and external disturbances. There is an increasing awareness in natural and social 
sciences that many systems, including ecological, physical, and social-economic systems, 
share the characteristics of complex adaptive systems (Levin 1998; Rammel et al. 2007). 
Self–organisation and co–evolutionary dynamics are the main characteristics of the 
systems (Rammel et al. 2007). Complex behaviour of the system emerges as a result of 
interactions among system components and the environment.  In addition, complex 
adaptive systems theory also deals with resilience, path dependence and system memory 
that offer a conceptual framework to understand data from small scale analysis into large 
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scale patterns and processes (Rammel et al. 2007). To study the complex interactions 
across various levels such as the case of ecosystem dynamics and institutional change, 
there is a need for greater understanding of co–evolving SESs (Berkes et al. 2003). 
Complexity science has been recognised as a way to bridge natural and social sciences 
and has been a foundation for the development of the SES approaches (Berkes et al. 
1998; Berkes et al. 2003; Berkes 2004b).  
Complex adaptive systems theory provides a perspective of individuals embedded 
within systems, or a variety of situations, which are structured by the biophysical world, 
institutional rules and the community in which they interact. Complex systems include a 
number of attributes that are not observed in a simple system namely nonlinearity, 
uncertainty, emergence, scale, and self–organization. The complex interactions of coupled 
social and ecological phenomena are part of these attributes, which lead to unpredictable 
events such as discontinuities, system flips, and the potential for multiple equilibrium 
states (Berkes et al. 2003; Armitage et al. 2007). These authors state that nonlinearity is 
related to inherent uncertainty. Resilience may be assumed an emergent property of a 
system. This property cannot be predicted or understood through examining each part of 
the system. Scale is an important attribute of complex systems. A key characteristic of 
complex systems is that they are made up of subsystems which are nested in larger 
subsystems. In other words, these systems are hierarchical. Coupled feedback 
relationships can occur at different levels of scale (Gunderson & Holling 2002). Another 
defining property of complex systems is self–organisation. The principles of which operate 
through feedback mechanisms and these can apply to both biological and social systems 
as well as to a mixture of the two. The direction of self-organization depends on several 
factors such as a system’s history and path dependence, making it difficult to predict 
(Berkes et al. 2003).                    
2.6.2  Conceptual frameworks of social–ecological systems 
There are several conceptual frameworks that are developed to structure research 
on SESs and to provide guidance toward a more sustainable development of SESs. For 
example, the conceptual model developed by Berkes et al. (2003) (Figure 2-2) is based on 
the dynamics of linkages between the ecosystem, knowledge through management 
practice, and institutions. The model illustrates how to navigate these dynamics for 
resilience and adaptive capacity. Another conceptual model has been developed by 
Anderies et al. (2004) focusing on the robustness of SESs (Figure 2-3).  The fourth 
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conceptual framework is the framework developed by Hahn et al. (2006) (Figure 2-5). The 
Berkes and the Hahn frameworks (Figure 2-2 and Figure 2-5) are similar in that they both 
recognise the important role of knowledge systems, and institutional linkages in 
management practices. The later model developed by Ostrom (2007) (Figure 2-4) has 
been applied in much SESs research.  
 
Figure 2-2: A conceptual model of SESs as modified from Berkes et al. 2003 (Folke 
2006, p. 261) 
 In Figure 2-2 the SES is an open system. There are many factors that impact on it 
including population growth and urbanisation, technology change, communication, effects 
of markets, international trade and globalisation pressures. However, the main focus of the 
model is the linkages between ecosystem, knowledge, and institutional linkages. The 
focus of this framework is multifaceted, and looks at knowledge and institutions, 
ecosystem dynamics, and navigating through nested management practices. All 
components of SESs are affected by external drivers of change (Berkes et al. 2003; Folke 
2006).  
 Many conservation problems require approaches that are able to deal with the 
dynamics of complex systems. Berkes et al. (2003) have outlined four interrelated 
elements, in terms of time and space, which crucially support the sustainability of natural 
resources in SESs. These elements are: disturbance; diversity;, ecological knowledge; and 
self-organisation. Disturbance and diversity play a critical role in social and ecological 
changes and adaptive responses respectively. Ecological knowledge contributes to the 
development of management practice. 
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Anderies et al. (2004) attempted to explain the attributes of a complex SESs with 
the framework illustrated in Figure 2-3. The framework draws SESs as a system that 
consists of four main “entities” that interact. Two of these entities consist of humans, which 
are “resource users” (B), and “public infrastructure providers” (C). While there may be 
significant overlap between these two entities depending on the structure of the social 
system, the differences in their roles justify the separateness between them. The former 
utilises the resource, while the later one creates policies to manage this utilisation. 
 
Figure 2-3: A conceptual model of SESs developed by Anderies et al. (2004, p. 3) 
In addition to human related entities, Anderies et al. (2004) also identified capital 
related entities and their interactions in an SES through the framework. The “public 
infrastructure” (D) entity consists of human made capital and institutional capital. The 
resource” (A) entity represents the biophysical system or natural capital. The basic 
interaction between the entities is illustrated through the arrows of the framework. The 
framework shows that (A) is employed by (B) though (C) to develop (D). There are 
external disturbances that affect (A) and (D) thus leading to changes in (B) and (C). These 
disturbances can be biophysical disruptions such as natural disasters, which impact on  
(A), and (D). This causes alterations to the social economic system, or in other words, the 
human related entities.  
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The model developed by Anderies et al. (2004) focuses on the robustness and 
resilience of changing SESs. The robustness concept originated in engineering and refers 
to the maintenance of system performance, in particular, if this is subjected to external, 
unpredictable perturbations, or if the values of internal design parameters are uncertain 
(Carlson & Doyle 2002).  
Table 2-4: Components of SESs developed by (Anderies et al. 2004) 
Entities Linkages 
A. Resource (1) Between resource and resource users 
(2) Between users and public infrastructure providers 
B. Resource users (3) Between public infrastructure providers and public 
infrastructure 
(4) Between public infrastructure and resource 
C. Public 
infrastructure 
providers 
(5) Between public infrastructure and resource dynamics 
(6) Between resource users and public infrastructure 
D. External 
environment 
(7) External forces on resource 
(8) External forces on resource users 
 Ostrom (2007) developed a similar SESs model (Figure 2-4) that is much applied in 
SESs research. It is conceptualised in terms of four categories, two of which relate to the 
“social” (governance system and users), and two relate to the “ecological” (resource 
system and resource units). The model highlights the interactions and feedback loops 
between humans and the environment. Each variable category can be divided into 
hierarchical tiers of variables, that is, symbols characterising specific aspects of 
interactions within the SESs. With sufficient information of multilevel tier variables, the 
model can be run by computer program to generate the output, in other words, distinctions 
between sustainable and unsustainable solutions (Ostrom 2007). The model originated in 
political science and is based on multiple theories such as collective choice, common pool 
resources, and natural resource management. Therefore it has been widely developed 
and applied in resource governance and resource management of different types of 
resource systems such as forests, pastures, fisheries, and waters (Binder et al. 2013). 
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Figure 2-4: A conceptual model of SESs developed by Ostrom (2007, p. 15182) 
Both the Anderies and the Ostrom frameworks (Figure 2-3 and Figure 2-4) 
originated from social science but provide a balance between the social and ecological 
systems. The Ostrom framework highlights the interaction and feedback loop between 
components. While, the framework developed by Anderies and co-workers (2004)   
emphasises important linkages that effect on SESs and its robustness over longer time 
scales.  
 
Figure 2-5: A conceptual model of SESs developed by Hahn et al. (2006, p. 575) 
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As Figure 2-5 suggests a SES consists of three parts. Part one refers to the 
capacity of ecosystems to generate ecosystem services. Part two relates to the different 
management practices and how each influences ecosystem capacity. Part three is 
concerned with the capacity of ecosystem management as an underlying institution 
(Millennium Ecosystem Assessment (Program) 2005). Institutions consist of the formal 
rules and the informal social norms and conventions that generate capacity to manage 
these dynamics.  
According to Hahn et al. (2006) there are four main linkages involved in SESs, which 
are illustrated in Figure 2-5. Linkage one pertains to the building of knowledge from the 
understanding of resources and the dynamics of ecosystems. Linkage two feeds this 
knowledge of ecological systems into adaptive management practices. Linkage three 
relates to flexible institutions and multilevel governance systems that are informed by 
knowledge systems. Linkage four deals with the influence of external drivers, change and 
surprise on institutions, management and ecosystem functions.  
Out of the four selected SES conceptual frameworks, the framework of Hahn et al. 
(2006) is the most relevant framework for this study, as it directly includes community 
structure and knowledge systems of local people. These components are very important 
for the development context. However, an important component is missing: a local 
livelihood system that is covered by more than the knowledge system of the local people. 
Through livelihood activities, local people interact with natural resources and generate LEK 
systems. In addition, such kind of knowledge is practised, built and adapted by everyday 
livelihood activities. The conservation success is driven by local livelihood systems and 
depends on whether or not they are moving away from destructive activities. In order to 
achieve this objective, livelihood decisions and the beliefs of local people should be 
included in the SESs frameworks.  
From the literature of LEK, livelihood systems, and SESs, this study adopts the 
framework of Hahn et al. (2006) and the framework will be adapted to include livelihoods 
that can cover broader community needs and decisions. All components of the SESs are 
dynamics and adaptive. One component changes resulting in the changing of the systems 
and other components adapt to such changes. The Figure 2-6 illustrates the adaptive 
framework that applied in the current research. 
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Figure 2-6: Adapted conceptual model of SESs 
In the conceptual model the local livelihood system plays an integral part in the 
SESs. This component conveys local community interactions with their environment under 
social economic conditions.  LEK in the model is a component of human community with 
the notion that LEK is a product of local interactions and practices with natural resources.  
The local interacts with the environment through their livelihood activities that includes 
both conservation oriented behaviours and non-conservation oriented behaviours. 
Consequently, these interactions affected ecosystem functions and services. This 
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ecosystem induces feedbacks to their local knowledge and understanding of the 
ecosystem through various channels of information. Their activities are managed by 
different management actors, namely CBPA, the local government, and NGOs. The local 
people react their understanding, and their perceptions by implied rules in used to pursuit 
their live livelihood adaptation.  This adaptive cycle is also effected by drivers of change.  
Similar to the model of Hanh et al (Figure 2-5), LEK is important in the management 
of SESs. The local livelihood system should be analysed for specific locations and 
encompass various societal user group levels, such as individuals, households, hamlets, 
communes or local people, tourism, and conservation organizations. The distinctions in 
local livelihood systems can also highlight the purpose of the resource uses such as 
hunting, gathering, cultivating crops, non-farm, and off farm purposes.   
There are some similarities and differences in comparing the proposed framework 
with the model of Hahn et al. (2006). First, all models share the same external drivers of 
change and surprise. This means that the SESs accepts uncertainty but prepares for 
change and surprise, as well as increases the adaptive capacity to handle disturbances 
(Berkes et al. 2003). Second, it highlights adaptive practices and changes of the systems. 
Adaptive practices that are based on the past records, or historical ecological profiles 
allows the understanding of uncertainty can be increased through a learning environment 
or learning by doing, which has respect for local cultural values and knowledge. 
Elaborating LEK and learning from management mistakes prevents system failure from 
incomplete knowledge and understanding (Berkes & Turner 2006; Folke 2006; Hahn et al. 
2006).  Third, supporting flexible institutions and multilevel governance systems remains 
important.  Hahn et al. (2006) adopted governance as the practice of resolving trade-offs 
and offering a directed vision for sustainability. Therefore, the combination of institutional 
regulations, social practices, and knowledge is fundamental for adaptive management of 
SESs. Last but not least, the local livelihood system itself is dynamic and interacts with 
other components of the SES. Practices with natural resources present the locals' 
behaviours, both mental and practical, that reflects the locals’ understanding and 
knowledge about ecological systems. Such understanding accumulates LEK. External and 
internal divers of change alter the ecosystems, leading to a loss of LEK. In order to 
maintain LEK regeneration that benefits ecosystem management there is a need for 
certain levels of regular interaction with the ecological system as a means of livelihoods, 
such as developing medicinal gardens or ecotourism. 
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2.7. Conclusion 
While there is little empirical evidence of the success of ICDPs worldwide, future 
research should focus less on the theory of the link between conservation and 
development and more on the implementation conditions. This will involve a more 
pluralistic understanding of conservation and values, community, participation, 
decentralisation, empowerment and institution building and how they interact with local 
conditions. In the current state of the literature on ICDPs, both conservation and 
development objectives continue to provide poor general understanding among both 
practitioners and scientists of the ecological and social complexities within the ICDPs that 
developed. Given the prominence of SESs theory, this review has established a space for 
the three main research areas involving POC approach in Vietnamese conditions. The first 
of these involves an understanding of: the dynamics of LEK in changing SESs; the erosion 
of LEK; factors that contribute to the dynamic of LEK; and the implications of such 
knowledge in natural resource management. Second, livelihood system approaches 
contribute to an understanding of the adaption of local people in changing social ecological 
conditions. Third, various SES frameworks have been developed recently. These 
frameworks acknowledge the complexity of the SESs and almost all of them treat the 
social and ecological components in similar depth. However, based on the realities and the 
areas of interest, which aim to capture of LEK, livelihood systems and balance 
conservation and development, the proposed SESs framework has been adopted and 
developed into the current study. 
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Chapter  3:  RESEARCH METHODOLOGY 
The research was guided by a SES framework, and employed a nested case study 
approach focusing on three forest dependent communes within the overall case of Cat Ba 
Island. The Island was recognised as a UNESCO Man and the Biosphere Reserve in 
2004, with the core zone being Cat Ba National Park. The data collection was qualitative, 
using interviews, participant observation and participatory rural appraisal techniques in 
each commune under investigation. Using the adapted conceptual model (outlined in 
chapter 2), the focus for the research is structured around LEK, and local contemporary 
livelihood systems. In addition, within the context of PA management in Vietnam, the 
research analyses benefits and motivators for conservation-oriented behaviour of local 
communities and its implications for POC.  
3.1 Case study approach 
The case study has been chosen as it is an ideal method for a holistic, in–depth 
investigation. Case studies can provide comprehensive descriptions and explanations of 
complex social phenomenon from which generalised understandings and discoveries can 
be drawn (Babbie 2007, 2008). The main benefits of the in-depth nature of case study 
enquiry are that they offer the researcher a greater level of understanding of decision-
making processes and stakeholder interactions which would not possible through other 
strategies, such as surveys (Hartley 1994). This author also concludes these reasons 
make case studies the ideal tool for investigating and refining the emergent theory. The 
case study approach is widely employed in various situations including sociology, 
psychology, regional and community planning research, political science, social work and 
business (Hartley 1994; Yin 2003a, 2003b). The purpose of the case study approach is “to 
investigate a contemporary phenomenon within its real–life context, especially when the 
boundaries between phenomenon and context are not clearly evident” (Yin 2003b, p. 13).  
Many scholars suggest that the case study approach is not simply a method, rather 
it should be understood as a research strategy (Hartley 1994). However, there are on two 
main points of criticism outlined in the literature: lack of rigour; and a limited basis for 
scientific generation (Murray 2006). The debate of the first reason is around the issues of 
repeatability and the opportunity for bias in the reporting methodology and conclusions 
(Bailey et al. 1999; Yin 2003b). In order to respond to this criticism it is possible for 
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qualitative research to limit these issues, through rigorous case study design and using 
accepted research methods. Such methods include the structured gathering of 
information, using multiple sources of evidence (triangulation), and developing a research 
design that forms a series of evidence (Bailey et al. 1999; Yin 2003b). Regarding the 
second reason, the debate is around the limited ability to generate findings from a single 
instance of a phenomenon to other case studies (Orum et al. 1991). However, Yin (2003b) 
affirms that the application of the case study is not about statistical generalisations; it is 
about the ability to compare empirical results to previously developed theory. In other 
words, the advantage of the case study methodology is its ability to extend or refine theory 
(Hartley 1994).  
 There are several reasons why the case study strategy is appropriate for this 
research. Firstly, analysis of POC has been focused on normative perspectives, 
showcasing best practice examples of successful approaches as well as reasons for 
failures. For this reason, this research is focused on providing insight into and refining a 
complex SES framework by examining its application of POC. Case studies can be used 
to increase understanding of a specific phenomenon. Secondly, the case study approach 
can assist in gaining understanding of decision making processes by obtaining information 
over a period of time by using multiple methods (Orum et al. 1991; Yin 2003b). This 
strategy allows the researcher to develop a deep understanding of complex stakeholder 
interrelationships such as the meaning behind social actions, and the influences behind 
sharing decisions (Orum et al. 1991; Murray 2006). Finally, Hartley (1994) states that case 
studies consider the context of the phenomenon which needs to be studied. Case studies 
provide opportunities for researchers to understand stakeholder behaviour, policy 
outcomes and broader influences such as institutional arrangements and historical forces 
which are operating within the system (Murray 2006).  
    The researcher must decide the number of case studies to select for the purpose 
of their research. Multiple case studies provide the researcher with opportunities to 
compare findings and increase the chance to generalise results (Yin 2003b). On the other 
hand, a single case study limits the validity of the research and the ability to make 
generalisations from the research results. However the single case study is more 
appropriate if the research is confirming or challenging a theory and requires deep 
information which cannot be replicated in other cases (Yin 2003b). The current study 
selected CBBR as a case study and employed a nested case study approach focusing on 
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three forest dependent communes within CBBR to investigate how SESs work. The aim 
was to better understand POC initiatives with a focus on the dynamics of the LEK and 
livelihood systems of three forest dependent communes.  
3.2 Triangulation  
To investigate POC in the Vietnamese context the present research employed 
triangulation methods. Triangulation is employed for two main purposes: to combine 
methods in order to overcome the bias inherent in any one method; and to highlight 
different aspects of phenomena through the use of different methods, which also increases 
validity (Denzin 1970, 1989; Flick 1998; Patton 2002). Denzin (1970) outlines four types of 
triangulation: (a) data triangulation, the use of multiple sources of data; (b) investigator 
triangulation, the use of various researchers; (c) theory triangulation, the use of different 
perspectives to analyse a single set of data; and (d) methodological triangulation, the use 
of multiple methods to investigate a single problem or program. 
Of the four triangulation methods outlined by (Denzin 1970), data and 
methodological triangulation or multiple data collection methods, are the most commonly 
used among qualitative researchers (Merriam 2002). By using diverse sources of data, the 
researcher seeks out instances of a phenomenon in several different settings, at different 
points in time and space (Seale 2004). In other words, the investigator must have multiple 
occurrences or representations of what is being investigated (Denzin 1989). By drawing on 
various sources of data, researchers have more chance to gain a deeper and clearer 
understanding of the setting and the phenomenon being studied (Taylor & Bogdan 1998). 
However, the multiple sources of data may not converge: the data may be inconsistent, or 
may fail to reveal patterns. To deal with this problem, Patton (1990, p. 468) argues that 
although the comparison of multiple data sources will “seldom lead to a single, totally 
consistent picture”, different types of data reveal different aspects of what is being studied. 
Researchers should not ignore these differences, but should attempt to understand and 
interpret them, since the purpose of triangulation is also to test, not just to confirm.  
The current research used a combination of qualitative methods of data collection 
that incorporate a range of visual, verbal, and interactive techniques, under the umbrella 
term of “ethnographic methods”. These included focus group discussions, participant 
observation, semi structured interviews with key informants, participatory rural appraisal 
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techniques (village mapping, seasonal calendar, transect walk), and document analysis. 
The combination of multiple methods was selected as a means of triangulation and to 
enrich the SES descriptions. In addition, triangulation was enabled by cross-checking 
among methods which offered insights that could not be obtained from any one method 
alone. 
3.3 Data collection methods 
In relation to qualitative data collection, ethnographic field research methods were 
used and supplemented by secondary data sources. There are two main techniques for 
investigating human behaviour through qualitative research: asking questions; and 
observing behaviour (Deutscher 1968). Practically, participant observation methods 
provide a detailed understanding through engaging with targeted people, but it is not 
suitable in all situations (Taylor & Bogdan 1984). For example this method is unsuitable for 
research that requires an in-depth analysis of the feelings, thoughts, interventions, or 
previous behaviours of participants (Patton 2002). A more appropriate technique to 
explore these aspects is to ask questions, which is typically conducted through an 
interview process.     
Interviewing is undoubtedly the most widely used technique for conducting 
systematic social enquiry (Gubrium & Holstein 2001), and has today become a popular 
means of generating information in research dealing with personal experiences and 
perspectives (Holstein & Gubrium 2004). There are several interview types that can be 
used in data collection such as face–to–face individual interviews, face–to–face group 
interviews, administering surveys, and telephone interviews (Fontana & Frey 1994). 
However, the selection of interview types is based on numerous considerations containing 
the nature of the study, number of possible participants, and the researcher’s access to 
participants. For example, some issues which are personal or confidential will require 
face–to–face individual interviews. This technique encourages the participant to express 
their responses honestly and openly with the researcher. Moreover, dialogue is 
established between the participant and the researcher which can facilitate the building of 
a relationship with the researcher. 
Based on the degree of structure or standardisation required of the interview, 
Robson (2002, p. 270) divides interview types into three main categories: fully-structured 
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interview; semi–structured interview; and unstructured interview. Each type of interview 
has its own advantages and disadvantages. Semi–structured interviews can be described 
as being a hybrid of two other types. The main characteristic of this type is to provide a 
flexible structure which allows for the spontaneous development of questions that are 
relevant to specific participants. Different participants can get different interviews, so some 
may provide more detail and comprehensive data than others (Patton 2002).     
Table 3-1: Interview methods: the continuum model (Minichiello 1995, p. 62) 
Structured interviews 
 
Focused or 
Semi-structured interviews 
Unstructured interviews 
 
Standardized interviews 
Survey interviews 
Clinical history taking 
In–depth interviews 
Survey interviews 
Group interviews 
In–depth interviews 
Clinical interviews 
Group interviews 
Oral or life–history interviews 
 
Based on the strengths of the semi–structured interview, it was selected as an 
appropriate technique for this research. In this type of interview, a set of information needs 
were asked in the interview in an unstructured way. This allowed the wording to differ 
slightly depending on the context and interviewer. This technique provided a very useful 
way to conduct interviews in Vietnamese culture where people may avoid expressing their 
true feelings if they are interviewed formally. The semi-structured interviews for individuals 
in the present study were treated as authentic reports on the fundamental concerns about 
POC in the Vietnamese context. Interviews were undertaken with previously forest 
dependent people from local communes to gain an understanding of their interests, 
attitudes, and perceptions, the history of their interactions with the forest and livelihood 
activities, as well as drivers of change in the areas. This information was compared and 
cross-checked with other sources of information such as secondary information, focus 
group discussions, and participant observation. 
3.3.1 Semi-structured interviews 
The in-depth individual interview has become a powerful method in qualitative 
research for its ability to capture the personal understandings of the interviewees on 
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particular issues in their own words and interpretations (Minichiello 1995). In this analysis 
participants were asked a set of questions that provided information for the research in a 
flexible way. At times when the information provided by the participants was not clear 
enough, so these main questions were followed up by a request for examples, or by 
supplementary questions. The purpose of this additional questioning was to gain a clearer 
and richer picture of the participants’ perceptions and understanding of conservation 
issues.   
 Minichiello (1995) points out that the exact number of interviews that is conducted in 
the field does not need to be known before beginning the interview process. This scholar 
states that there is a tendency for the number of interviews to be less than expected for 
two main reasons. Firstly, in-depth interviews are time consuming to conduct. For this 
reason it is not possible for a single researcher to conduct more than one hundred 
interviews on complex social interactions. Secondly, qualitative researchers tend to make 
use of theoretical sampling rather than using certain percentages of total population. 
Because of the nature of the study, the number of interviews was decided when the 
expected information was condensed. It means that no new significant information could 
be obtained from increasing number of interviewees. This viewpoint is linked to the 
concept of saturation (Minichiello 1995, p. 168). Non-probability sampling has its strengths, 
particularly in qualitative research project. For example, in the research of LEK, selected 
interviewees should be “expert” in order for the research to capture LEK because of the 
uneven distribution knowledge in communities.  Researchers must acknowledge the 
limitation of non-probability sampling, especially regarding accurate and precise 
presentation of population (Babbie 2007). 
3.3.2 Focus group 
 Focus groups are small structured groups with selected participants, usually 
directed by a moderator. The main purpose of this method is to discover specific areas, 
and individuals’ opinions and practices through group contact (Litosseliti 2003, p. 1). The 
method allows interaction and stimulation among the group participants themselves under 
the guidance of a moderator (Gibbs 1997; Morgan 1997).  Compared to other methods of 
data collection such as individual interviews and participation observation, focus groups 
reveal some advantages. For example, they provide a more natural environment than the 
individual interview and can be seen as a combination of participant observation and in-
57 
 
depth interviewing. In addition, this method can be used either as intervention or 
observation based on the research goals and design (Morgan 1997; Litosseliti 2003). The 
research used this method to clarify the contradictory information gained from other 
methods.   
The number of people to include in a focus group varies. A group of six to twelve, 
with the researcher acting as a moderator or facilitator, is the most common group size 
(Minichiello 1995; Baker 1999; Robson 2002; Litosseliti 2003; Babbie 2007; Stewart et al. 
2007). A group of six or seven is the minimum number needed for a diversity of 
perspective (Baker 1999).  However smaller and larger group sizes have been used. The 
participants in a focus group are not likely to be selected rigorously using probability 
sampling (Babbie 2007). The participants may be selected by the researchers based on 
their knowledge or interest in a particular subject (Baker 1999). In addition, people may be 
selected as representatives of groups of different demographics, gender, economic or 
cultural backgrounds, or members of interest groups that share certain attitudes (Baker 
1999; Litosseliti 2003). In this study, the selected participants of focus group discussions 
were the interviewees from the semi-structured interviews with mixed genders.  
Regarding the number of focus groups used, Litosseliti (2003) suggests that a 
common number is between four to six focus groups, and this number depends on factors 
such as the range of required responses and the size of the target population. This scholar 
also states that many projects employ a large number of focus groups, while others use 
very few (usually a minimum of three). However the project that builds around a single 
group will lack rigour.   
Focus groups can be used as the primary source of data (a self–contained method), 
as a supplementary source of data, and in multi-method studies which combine data-
gathering methods (Morgan 1997). Focus groups can be used for validity checking of 
findings and triangulation between methods by applying the two modes of interviewing to 
the same topics (Morgan 1988; Litosseliti 2003).  
3.3.3 Participant observation 
According to Taylor and Bogdan (1984, p.15) participant observation is defined as 
“research that involves social interaction between researcher and informants in the milieu 
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of the latter, during which data is systematically and unobtrusively collected”. Participant 
observation can serve as a useful method on its own or complement other methods for 
producing empirical data. Aside from interviews, participant observation was used to 
gather qualitative data for case studies for this research. This was done by gaining entry 
into the communes, selecting key informants, participating in as many different activities as 
were allowable by the commune members, and clarifying the findings through member 
checks and informal conversations. This method allowed empirical data to be gathered in 
an organised, structured manner. In addition, data in the form of field notes facilitated the 
development of a narrative. This can enable the reader to understand various social 
phenomena (Kawulich 2005). 
In this research there was need for observation of the day–to-day or routine 
activities of local people in the selected communes such as their agricultural, tourism, and 
other daily activities. This allowed the research to gain some first-hand knowledge of 
issues and relevant topics that characterised life on the Island.  This is turn assisted in 
increasing the relevance and quality of the interview questions and methods. 
3.3.4 Participatory Rural Appraisal techniques (PRA) 
3.3.4.1 Document analysis or secondary data analysis 
Document analysis provides an understanding of the issues related to trends in 
resource utilisation, impact of resource extraction and resource utilisation practices on the 
resources, taxonomy, ecology, extraction rates, and changes in social-ecological 
conditions (Mercado 2006). In addition, the exploration of previous research can assist in 
highlighting relevant information as well as the gaps needing to be addressed. This 
information could be from two sources: documents such as research, official and unofficial 
studies and reports, policy documents, regulations, journals, newspaper, and area specific 
statistics; and other sources such as local “folklore”, mythology, oral tradition, topical 
stories, proverbs and poetry. The application of document analysis can provide another 
means of triangulation that can enrich the SES description (Mercado 2006).  
3.3.4.2 Transect walks 
A transect walk is a systematic walk along a defined path, or transect. In this case it 
was conducted across the commune area together with local people. In an attempt to 
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explore the natural conditions, a transect diagram is produced through asking, listening 
and looking, and discussion held among the participants covers the greatest diversity of 
issues, such as agricultural, natural resources and infrastructure. The transect walk for this 
research was conducted by the researcher and key informants. Transect walks and 
transect maps assist researchers to understand the socio-economic conditions of the 
study areas in a visual way (Mercado 2006). 
3.3.4.3 Timeline (historical profile) 
The creation of a timeline plays an important role to establish the sequence and 
relative importance of events as reported by local people. These important events are 
shown in chronological order along a single line. Through this research major historical 
community events and changes were dated and listed. The purpose of the timeline 
produced was to explain gaps in the availability of various resources over years, and how 
the villagers reacted to the changes in composition and quantity of resources (Mercado 
2006). Examples of the changing of social and economic conditions, as well as how the 
local people’s livelihood systems have been adapted to the changes were also included in 
the timeline.  
The facilitators for this research usually included the researcher and one community 
member who accompanied the researcher during semi-structured interviews. In order to 
conduct the timeline activity the facilitators met with small groups of villagers and 
discussed their history with them. The timeline was created in the same amount of time 
taken for a focus group discussion in each of the communes or hamlets. Representatives 
of different community groups were included in the group in order to include a wide range 
of perspectives. Through the timeline, the dynamics of the SESs of each studied commune 
was depicted. In addition, the timeline was able to guide focus group discussions on 
problems, and the communities’ history of cooperation and activities which have helped 
them to successfully solve problems. 
3.3.4.4 Time chart or seasonal calendar  
A seasonal calendar is a research technique that determines patterns and trends 
throughout the year. It can be used for various purposes such as capturing cropping 
patterns, livestock and agricultural production, or the likelihood of illness and disease. It 
can also allow villagers to show the arrangement of their time and labour in different 
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activities within the village. The purpose of a seasonal calendar is to explain the availability 
and abundance of different resource species in a year and the breeding or reproduction 
periods of different species can also be shown using this method (Mercado 2006). There 
are many drawing techniques to illustrate the seasonal calendar but all seasonal calendars 
should include information on the time period (i.e. month), and the different village 
activities respectively.  
3.3.5  Ethical considerations 
Before beginning the fieldwork for this study, an application for ethical clearance for 
research involving human participants was submitted for approval by the school’s human 
ethics committee. Part of the application, the interview questions, a list of set issues and 
potential participants and the letter of consent were included. The author ensured that 
strict codes of confidentiality, anonymity, and the right of withdrawal at any time during 
interviews were practised. The interview data was kept secure and could only be accessed 
by the researcher and authorised people.  
3.4 Data collection procedures 
 The main data collection component of this study was carried out during two field 
trips. The first ran from June to August 2009, and there was a follow-up field trip from 
December 2011 to January 2012. The aim of the first field trip was to collect all of the 
interview data, focus group discussions, direct observations and secondary data. The main 
purpose of the second field trip was to collect additional data that was missed from the first 
field trip and to verify quotes, interpretations and analysis of the data. Secondary data, 
such as reports, legal documents, statistics and research related to the research area and 
topic, was collected continuously from 2007 to 2013. The Figure 3-1 below represents the 
procedure of data collection methods. 
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Figure 3-1: Data collection procedure 
3.4.1  Site selection 
 The purpose of this study was to understand the dynamics of POC, livelihood 
systems and the LEK that has been generated through forest based livelihood systems in 
the complex SESs of the CBBR. Since 2007, the researcher was in consultation with the 
senior officer of the Agriculture and Rural Development Department of Hai Phong Province 
as well as Cat Ba National Park (CBNP) staff, and NGO staff. From these discussions 
three communes were identified as being of interest for a number of reasons. The three 
communes (Viet Hai, Gia Luan, and Tran Chau) were registered by the Government of 
Vietnam under “Programme 135” as remote communes facing extreme difficulties (WHO 
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2003). The communes were considered to be disadvantaged, implying the existence of 
unfavourable circumstances or poor conditions in terms of infrastructure, location, or socio-
economic conditions. Even though tourism was flourishing on Cat Ba Island, these 
communes were still below the poverty line. In addition, Viet Hai was the only commune 
located inside the boundaries of CBNP (core area of the BR). The Hai Son hamlet of Tran 
Chau commune and Gia Luan commune were also located within the boundaries of the 
CBNP. The Figure 3-2 presents the location of three selected communes within the BR. 
 
Figure 3-2: The location of study communes within the BR (Mai 2012) 
The selection of the research communes in the current study of CBBR was based 
on their proximity to the CBNP, which had historically altered the forest dependent 
livelihoods on the Island. The main livelihood of the inhabitants of the three communes, 
previous to the establishment of the CBNP, had been forest based activities and 
agriculture. However, each commune had distinct characteristics of participation in 
conservation initiatives, biophysical condition, and preference for agricultural cultivation. 
Two of the communes were very accessible to tourism but one was remote and not easily 
accessed. Due to water availability, Gia Luan had no land for paddy rice cultivation while 
Viet Hai cultivated two wet rice seasons a year. Tran Chau had enough water for one 
paddy rice cultivation a year. Taking all of these points into consideration, the three 
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communes, Gia Luan, Viet Hai and Tran Chau, were chosen as the research sites. Each 
of these communes was engaged in a series of Integrated Conservation and Development 
Projects (ICDPs) to support local people’s livelihoods and biodiversity conservation. 
 Table 3-2 lists the communes considered for selection, according to the selection 
criteria such as location, and social economic conditions. The research includes Viet Hai 
commune and the Hai Son hamlet3 of Tran Chau commune because of their respective 
ages and their proximity to the forests. Viet Hai was typical of a traditional commune with 
long historical utilisation of the forest resources. The Hai Son hamlet was comparatively 
young, but it was experiencing the intense utilisation of the forest resources. All selected 
communes shared the same formal government administrative unit but they had different 
ways of coping with the changing socio-economic conditions.  
Table 3-2: Criteria for selection of the communities for case studies 
 Gia 
Luan 
Phu 
Long 
Hien 
Hao 
Cat Ba 
Town 
Xuan 
Dam 
Tran 
Chau 
Viet 
Hai 
Location        
-Buffer zone + + + + +   
-Core zone      + + 
Socioeconomic 
conditions  – 
classified as extreme 
difficulties  
+  +    + 
People 568 2,031 365 10,779 849 1,508 220 
Source:  
3.4.2 Data collection 
 The purpose of this research was to analyse the LEK system, and the livelihood 
adaptation under changing SESs. This information was not available in Vietnamese 
                                                          
3
 A rural commune (Vietnamese: xã) is a third-level (commune-level) administrative subdivision of Vietnam. 
Rural communes are subdivisions of counties or districts (Vietnamese: huyện), which are in turn subdivisions 
of provinces or cities (Vietnamese:tỉnh or thành phố). A typical commune of 5,000 people may consist of two 
or three villages (Vietnamese: Thôn) and a dozen or more hamlets (Vietnamese: Xóm). In our case study, 
the communes are quite small, so are divided directly into hamlets without villages.    
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administration systems. Some scattered information that was kept under past and ongoing 
reports and projects of some organizations was not easily accessible by the public. By 
nature, this is exploratory research and as such qualitative methods were used as the 
primary data collection method. This involves semi-structured in-depth interviews using 
open–ended questions with a mixture of the interview guide tactic and informal 
conversation (Patton 1990). This was combined with mixed methods (more details in the 
previous section) such as focus group discussions and, when possible, participant 
observations and other PRA techniques conducted at sites and meetings. Before the 
interviews were conducted, the researcher carried out a transect walk in each research 
site in order to understand more about the natural resources and livelihood systems of 
each commune. This was conducted with a group of local people, usually consisting of the 
head of the hamlet or commune, and members of the forest protection group.  
The interviews were carried out in person (face to face) with a total of 51 people. 
Much effort was spent to ensure that the interviews took place in a physical context that 
was comfortable and convenient for the participants. These generally took place in their 
houses, and sometimes in their home garden or crop field. Before carrying out official data 
gathering interviews, a series of pilot interviews were conducted. The researcher tested 
several interviews, and based on the answers of the respondents, a list of interview issues 
were produced in order to reduce the ambiguity of questions, and minimise the duration of 
the interviews. The interviews varied in length from 45 minutes to two hours, with the 
majority taking around one hour. The interviews started with introductory comments about 
the research, a word of thanks to the interviewees for agreeing to take part in the process, 
and a request for permission to voice record the interview. The researcher explained to the 
interviewees about ethics issues and obtained consent forms from interviewees, either 
formally through signed in consent forms or informally through verbal consent. Only with 
the permission of the participants did the researcher voice record the interview and begin 
the interview with a straightforward question. In some cases, the interviewees did not feel 
comfortable to express their ideas about specific topics with the voice recorder, during 
these times the researcher captured their responses by taking notes.  
All interviews were in Vietnamese and recorded and written as notes both during 
and after interviews. The main advantage of voice recordings was that they allowed the 
researcher to be flexible and attentive during the interviews, and to concentrate on 
formulating follow up questions. In addition, the interview recordings allowed the 
researcher to revisit and to pick up issues that were missed in the field notes. However, 
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the main disadvantage of this technique was that it was a time consuming process to 
transcribe the interview data. To overcome this disadvantage, the researcher focused on 
good note taking when conducting interviews and used the recordings for checking. The 
interview transcripts provided most of the direct quotes used in the text after translation 
into English. Table 3-3, below, summarises the distribution of interviewees in the research. 
Table 3-3: Distribution of interviewees by criteria 
Information Number of interviewees 
(n=51) 
Commune  
Gia Luan 18 
Viet Hai 16 
Tran Chau 17 
Gender  
Male 45 
Female 6 
Age range  
60 - 80 8 
40 - 59 33 
25 - 39 10 
Origin  
Locals 34 
Migrants 17 
Education level  
Illiterate 2 
< Year 7 11 
Year 7 20 
> Year 7 18 
Economic ranking  
Poor 5 
Average 30 
           Good 16 
 
The sampling techniques chosen were purposive and snowball sampling. Due to 
the nature of the study, interviewees needed to satisfy several criteria, such as knowledge 
about the forests, age, gender, or belonging to a certain organisation. At the beginning the 
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research tended to balance the number of interviewees in terms of gender. However when 
conducting interviews it became clear that female interviewees had limited LEK and they 
stated that their concerns were with agricultural activities. As a result, the majority of 
interviewees were men. This sampling technique was employed in a study of co–
management of the Kaduku National Park between the Australian federal government and 
indigenous people (Robinson et al. 2005). Initially, Park staff, and NGO officers were 
consulted, and then the interviewer asked them to nominate groups and individuals 
involved in conservation initiatives at different levels of participation. Following this, the 
researcher worked with a Local Committee of each of the researched communes, 
including the Heads of the hamlets, to finalise the list of the interviewees in each 
commune.  
Following the initial purposive sampling, the snowballing technique was applied. 
After being interviewed, the respondents were asked to suggest additional people who 
may be of interest to the research and could satisfy the purposes of the research. The 
technique allowed the researcher to include people who may not have been on the initial 
list which is a very useful technique when members of a population are difficult to locate 
(Babbie 2007).  
The interviews were focused on four major themes:  
1) Local peoples knowledge of the local ecological system: knowledge about fauna 
flora and non-timber forest products (NTFPs); the identification, distribution, and changing 
population of the species; the loss and the creation of knowledge; and the social 
mechanisms which enabled people to learn, develop, and use that knowledge. This part of 
the interviews dealt with the knowledge component of the framework, including LEK and 
ecosystem functions and services. 
2) Changes in the focal SESs over the past decades: how they have changed; what 
drivers of change have influenced the systems; and how the management practices of the 
forest SESs changed. This part of the interviews drew a picture of the changes in and 
adaptation of local SESs, and the possible drivers of change   
3) Livelihoods of households: past practices; current livelihood strategies; the 
adaptation of local livelihood systems with social and environmental changes; and 
challenges and opportunities. This is an integral part of the conceptual model of SESs that 
reveals how the locals responded to the changes by adapting their livelihood practices 
(rules – in – uses) within the changing environment. 
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4) Conservation behaviours of local people under many POC approaches: ICDPs or 
conservation initiatives; and what feedbacks have occurred between conservation and 
local people’s livelihoods after the formation of CBNP. In the conceptual model, this part 
considers the drivers of change related to management of the BR (actors, organisations) 
and how the local people applied “rules in use” to adapt to changes. 
 Results from the in-depth interviews were triangulated with other sources of 
information including the focus group discussions and observation. Four focus groups 
were conducted. Each commune held one mixed gender focus group, except Tran Chau 
which held two focus groups, one in Hai Son hamlet and one with the rest of commune, 
because of the specific conditions of Hai Son hamlet. The focus groups were held in 
different places for the convenience of the participants. One was held in the house of a 
participant, one in the primary school, and two in a cultural house of the commune. The 
group discussion and key-informant activities were used to explore the context, refine the 
study, and establish the key study terms. This technique was very useful for the study, 
particularly in the case of any conflicting answers obtained in individual interviews. The 
purpose of the meetings was explained in each group-activity, as were the other tasks and 
goals of the research team. The historical timeline and seasonal calendar were obtained 
as the same time from focus group discussion. All focus group discussions were held in an 
informal atmosphere so that local people could feel free to express their personal 
understanding, perception and knowledge. The length of each focus group discussion 
varied from three to six hours.  
 The researcher lived in the communes and observed the study areas for most of the 
time during the process. In Viet Hai and Gia Luan, the researcher stayed for two weeks in 
each commune. Due to the location of Tran Chau, one week was the time the researcher 
lived in Hai Chau hamlet and one week for the other hamlets of Tran Chau.  This was 
done in order to observe how the communities operated in their daily lives, and how the 
livelihood system of the local people functioned. The researcher spent many nights 
chatting with local people in order to understand their perceptions and knowledge, and the 
historical development of their commune. These observations helped the researcher to 
understand and triangulate all the information that was being collected through the 
interviews. This experience greatly enhanced the understanding of the context and 
overview of the commune lifestyle, and accompanying livelihoods and ecological 
knowledge. Table 3-4, below, summarises the main methods applied in this research. 
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Table 3-4: Methods of empirical study 
Empirical study (methods and data triangulation) 
M
e
th
o
d
s
 
Participant 
observation 
 
Semi – structured 
interviews (51 
interviews) 
Focus group 
discussion and PRA 
techniques (4 focus 
groups) 
Secondary data 
collection 
T
o
p
ic
s
 
Way of life 
Livelihood activities, 
knowledge 
Local environmental 
behaviours 
Groups, organisations 
LEK 
Contemporary 
livelihood systems 
Local attitudes and 
perception about the 
environment, 
development 
The conflict issues 
related to livelihoods 
New issues related to 
PA, tourism and other 
new way of livelihoods  
Historical dynamics of 
communes 
Drivers of change 
CBNP 
CBBR 
ICDPs in the Island 
 
T
o
o
ls
 
Hand Sketches 
Camera 
Voice recorder 
Voice recorder 
Note book, pens 
Forms 
Voice recorder 
Note book 
Camera 
A0 papers for drawing 
 
Notebook 
Camera 
Portable hard driver 
A
im
s
 
Understanding the 
history, characteristics, 
perceptions, 
behaviours of the 
locals within changing 
SESs 
Development 
phenomena 
The information of 
interviewees around 
LEK, livelihood 
system, their 
perception, attitudes 
and environmental 
behaviours  
Controversial issues 
and complex topics 
related forest 
extractions, tourism 
development and 
conservation.  
Shared understanding 
Consolidate old 
knowledge 
Historical profile of the 
communes 
Trends in the profile 
of communities or 
groups/organisation 
figures, maps for 
analysis 
O
u
tc
o
m
e
s
 
 
 
 
 
 
 
- Dynamics of communes’ SESs, and the LEK 
- The livelihood adaptation of local communes under changing SESs 
- Exploration of attitudes/perceptions/behaviour towards conservation and development 
- Feedbacks between conservation and development activities  
- Application for conservation, especially for POC approaches 
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3.5 Data analysis 
 Data analysis and interpretation was carried out concurrently during and after the 
data collection was completed. However, during the process of data collection some 
analysis was conducted during the review of the interview responses. There was also 
ongoing analysis of emergent themes and summarising of the interview notes throughout 
the whole process. Inductive content analysis was used to analyse the collected data. The 
various types of data (field and interview notes, maps, chats, and records) were 
transcribed, typed and compiled. All collected data was read and verified several times in 
order to gain a general sense of the information and to reflect on its overall meaning. The 
interview data was analysed carefully line by line, question by question so that codes could 
be created. The fundamental data units for the analysis were words, phrases and 
sentences from the respondents. After transcribing the interviews, two types of analysis 
were possible: using computer programs (the most commonly used is NVivo software); 
and manually “by hand”. Given the focus of the research, the researcher used data 
analysis by hand. Manual analysis enabled the researcher to determine the underlying 
meaning of the words of the participants through a process of identifying themes, coding 
the data, and analysing it in terms of how it related to the social phenomena being studied. 
In addition, the use of some PRA tools such as seasonal calendar, transect walls, 
historical profiles were not easy to handle with NVivo. Manual content analysis was 
appropriate for small volumes of text, such as interviews, and has been widely used to 
review public comments on natural resource management plan documents (Fish et al. 
2002).   
 Following the first step, listed identified topics were coded. Coding was used to 
label, separate, categorise, and compile the information from the interview transcripts. The 
literature and conceptual framework and its focus on interactions, drivers, and key issues 
informed these coded clusters. In order to enhance understanding while maintaining the 
full richness of the data, group concepts (themes) were grouped into categories. This 
process reduced the number of units, created an index tree, and identified the 
relationships between units or components. In this step of the analysis, the different 
components were entered into a computer spreadsheet and classified according to their 
categories. Data analysis and presentation was based on these codes, which represented 
specific drivers and issues of concern or interest within the case study.     
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Excerpts or direct quotations were chosen as examples of widely expressed themes 
in the research. In order to understand LEK, livelihood activities and issues related to 
POC, quotes from the interviews were used to illustrate points and emergent themes. This 
form of analysis was appropriate for the exploratory nature of this research. The quotations 
were originally in Vietnamese and then translated into English. Translated excerpts were 
edited to account for issues in syntax caused by translation between languages. Once the 
quote from a respondent was used in the text to illustrate a point, it was labelled with the 
interviewee’s code to ensure the confidentiality of the interviews. 
3.6 Chapter conclusion 
This chapter presented the selection and utilisation of multiple methods 
underpinning this thesis. The adapted SESs framework (figure 2_6) was applied to the 
case study using a qualitative methodology in combination with PRA techniques. Three 
communes were chosen for their status as forest dependent communes, geographically 
adjacent to the forests, but historically disadvantaged. In addition, these communes 
revealed very rich LEK because of their past livelihood activities. Data collection and data 
analysis was inductive to allow a deeper description of the case studies for the targeted 
issues.   
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Chapter  4:  THE FOCAL SOCIAL – ECOLOGICAL SYSTEMS: A 
PICTURE OF CHANGES 
This Chapter provides an overview of the local SES over several decades (Figure 
4-1). Information contained within this chapter describes the general view of the local 
forest SESs over four significant periods, and includes background to system components 
such as natural resources, main livelihoods, LEK, population, management actors as well 
as significant social economic events. This chapter focuses on drivers of change in the 
local SES of three communes. These changes are explored in relation to forest dependent 
communes, paying particular attention to links between the forest resources and 
surrounding communities. This exploration highlights a number of drivers of changes in 
local communities in terms of engagement or interaction with, what is now, the National 
park.  
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Figure 4-1: Outline of the research framework and aspects covered in Chapter 4 
 
4.1 Introduction 
The study of SESs emphasises on the significance of examining the historical 
interactions between societies and their environments. Understanding the complexity of 
these relationships can help researchers identify the root causes of environmental 
problems. Analysing historical profiles can indicate key drivers of changes and 
disturbances of systems. This can provide a variety of information about current system 
dynamics and inform the interpretation of responses to future changes (Walker et al. 2002; 
Berkes et al. 2003; Gonzalez et al. 2008; Aliance 2010). Through the construction of a 
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ecological 
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historical timeline, the experiences of local people whose livelihoods have been directly 
related to ecosystems can be documented in order to understand the transformation of the 
landscape in the studied region (Castillo et al. 2005).  
The data used in this chapter is mainly based on the focus group discussions in 
three communes, located in the buffer zone and close to the core zone. Some information 
from semi-structured interviews was used to clarify the results.  The communes depend on 
forest resources to sustain their livelihoods and have done so for generations. The 
research also combines focus group discussions with PRA techniques such as commune 
resources mapping, transect walks, and observations, to bring details to the big picture of 
the study area. 
4.2 Historical profiles of the communes studied 
The history of human nature relationships in Cat Ba is relatively short and poorly 
documented compared to other areas in Vietnam. The historical profile of the Island is 
summarized in four major periods: from 1948 to 1978, from 1978 to 1986, from 1986 to 
2000, and from 2000 to now (Table 4-1). In this chapter a narrative of the social – 
ecological change taking place in the Cat Ba Island communes is discussed over these 
time periods. Key drivers of changes that have shaped the systems and continue to control 
them are analysed. These include political and demographic, infrastructural, economic, 
technological, and ecological events. The description of the system’s historical 
development allows for the identification of underlying controlling variables that are 
responsible for changes in the subsystems and in human interventions. The dynamic 
relationships between the subsystems (ecological, social, biophysical systems) are the 
inspiration for an investigation into historical livelihood diversification. Through the 
historical interactions of local people with the natural environment through livelihood 
practices, local ecological knowledge has been gained and maintained and adapted to 
environmental changes. The opportunities for applying this knowledge in conservation and 
community development are of interest in this study.   
As previously stated, the study provided general information of a traditional village 
in Northern Vietnam, due to a lack of specific information about Cat Ba Island communes. 
The village commune, the social unit of Vietnamese peasants, has always been an 
important unit in Vietnamese history, with complex social structure, rules and traditions. 
The social relationships with the state and ecological conditions influence the development 
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of village’s social structure (Le et al. 1993). Village representatives play a central role in 
the village and interact officially with outside groups such as central government. In the 
past, village authorities relied on the Emperor Laws and authorities to inform village rules, 
enforce their legitimacy and authority over its villagers, and interact with outsiders. The 
latter is expressed in the old proverb “the law of the ruler yields to the custom of the 
village” (Adams and Hancock, 1970, p. 92 cited in (Timko 2001)). 
The traditional commune consisted primarily of agricultural farmers and small 
craftsmen organised into groups of households that were both the suppliers of labour and 
production, as well as the consumers of products. Labour sharing was a common feature 
of the village because of the labour intensive nature of rice cultivation. The villagers made 
up a group (To doi cong) of relatives or neighbours that would unite to complete tasks 
more effectively and efficiently. In the past, the traditional villages were comprised of one 
big family living in one place. However with increasing population, the original villages 
have transformed into hamlets and neighbourhood units. However, in most cases, kin 
relationships are still very strong networks within a village (Dinh 2009).  
Table 4-1: Summary of SES histories 
T
im
e
s
  
Major events (drivers) 
 
Social ecological effects 
1
9
4
8
 -
 1
9
7
8
 
● Migrations to form a new communes 
or hamlets 
● Governmental resettlement programs 
(Viet Hai commune in the 1950s)  
● Free access to the forests 
Traditional agricultural  and forest 
subsistence practices 
● Some communities were established on 
the Island  
● The local economy was self- sufficient 
and commune-oriented 
● There were food shortages for many 
months a year  
● Forest plantation and forest extraction 
were the main sources of subsistence 
● Local ecological knowledge was gained 
through daily forest based livelihood 
activities   
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1
9
7
8
 -
 1
9
8
6
 
● Governmental resettlement programs 
(Hai Son hamlet in 1978) 
● Cat Ba state forestry enterprise 
operated in the Island  
● Plantation and forest logging were 
main management activities 
● Collectivisation of agriculture, low 
productivity 
● Deforestation and significant reduction 
of natural resources occurred 
● Local people continued to harvest 
forest resources  
 
Significant reduction of forest resources 
● The local economy was self- sufficient 
and commune-oriented, ineffective 
agricultural practices caused food 
shortages and prolonged poverty. 
● Poor agricultural returns combined with  
local population growth forced people  
intensively used forest resources for food 
and other necessities  
● Inappropriate forest management 
policies caused serious reduction in 
biodiversity resources   
● Some households returned to their 
homelands due to social and economic 
hardships   
● The LEK was maintained through 
practice 
1
9
8
6
 –
 2
0
0
0
 
● Cat Ba National Park was established 
in 1986 
● The Cat Ba langur was recognized as 
an endangered endemic species  
● Economic “renovation” or Doi Moi 
initiated in 1986 
● Increased population 
● Introduction of pesticides and fertiliser 
in agriculture 
● Development of a market based 
economy 
● Abolition of agricultural cooperatives, 
and the allocation of agricultural land to 
households 
● Development of tourism 
● Introduction of some ICDPs funded by 
international organisations. 
● Infrastructure development (road 
systems, national electricity grid, primary 
school, irrigation and drainage systems) 
Transformation in locals’ lives 
● The recognition of biodiversity values 
with the reduction of natural forest 
resources 
 ● The establishment of the Cat Ba 
National Park excluded the locals from 
forests  
● The policies shifted the Island economy. 
With introduction of pesticides, fertilisers, 
and new technologies, agricultural 
production increased. This led to some 
reductions in food shortages and poverty.    
● Infrastructure development increased 
the living standards of local people but it 
had negative impacts on biodiversity 
values (all mainly by the road systems) 
● Weak law enforcement accompanied 
with local customs led to further 
deforestation and reductions in wildlife 
population 
● Decline in LEK due to restricted practice 
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4.2.1 From 1948 to 1978 - traditional agriculture practices, forest extraction 
The period 1948 – 1978 was characterised by traditional agricultural practices and 
forest extraction. The studied communes combined lowland rice production with the 
practice of slash-and-burn agriculture (swidden), in addition to a dependence on forests for 
their livelihoods in the mountainous areas. Land use was relatively extensive, with a single 
rice crop per year in the lowlands and swidden agriculture with long fallow periods in the 
uplands. It spanned from 1948, when the first Kinh5 people settled in the Viet Hai 
commune, to 1978, the time of formation of the Hai Son hamlet. The elders interviewed 
only referred to two communes from this period: Viet Hai and Gia Luan.  
                                                          
4
 Programme 135 is a socio-economic development programme for the most vulnerable communes in ethnic 
minority and mountainous areas in Vietnam. In Hai Phong City, only three communes, all on Cat Ba Island, 
are eligible for this programme because of their social economic difficulties and mountainous areas.  
5
 Vietnam has 54 ethnic groups of which the Kinh ethnic group accounts for approximately 86 per cent 
 
2
0
0
1
 t
o
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o
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● Infrastructure development and 
implementation of 135 programs4 
●  All communes connected to the main 
road system, and national electricity grid  
● The population continues to increase 
● CBBR established in 2004  
● Intensive utilisation of pesticide, 
fertiliser and new technologies 
● The continuation of some ICDPs 
funded by NGOs, introduce some 
alternative livelihoods 
● Tremendous increase in the number of 
tourists   
● Environmental problems increase 
(pollution of the fresh water supply, 
landfills, environmental pollution) 
Social development, livelihood 
diversification 
● The local economy has developed 
significantly due to changing economic 
policies and infrastructure development. 
The locals produce enough food to supply 
local markets and tourism 
● Forest extractions have reduced due to 
strengthened law enforcement and 
increased local awareness of biodiversity 
conservation and environmental issues  
● Local people have benefited from 
tourism activities but do not receive 
sufficient compensation for the negative 
impacts caused by tourism  (environmental 
problems and increased cost of living) 
● Locals have employed livelihood 
diversification, however alternative 
livelihoods have limited success, while the 
benefits of illegal wildlife trade is high. As a 
result some local people still hunt and trap 
wildlife illegally 
● LEK has reduced, however there are 
now more opportunities to apply LEK for 
conservation and development    
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According to interviews with elders, the population of Viet Hai commune fluctuated 
during these first period while the case of Gia Luan commune was relatively simple.  In the 
early 1950s the Viet Hai Commune was officially formed consisting of Viet Hai hamlet and 
Tra Bau Hamlet. This period was distinguished by the mass migration of refugees from the 
mainland city of Hai Phong, during the extended war with French colonial forces (Dawkins 
2007). By the end of 1959 the population of the commune was 28 households, all of them 
Kinh people. In 1965, the population of the Viet Hai commune rose significantly to 57 
households due to a government resettlement program that aimed to reduce the stress of 
overcrowding on agricultural land (Figure 4-2). The Gia Luan commune had a total 
population of 50 households in the 1960s, and this commune was not divided into hamlets. 
In 1948, when the commune was first established, there were 12 Chinese households and 
only 2 Vietnamese households in the area. 
 
Figure 4-2: Population changes through time in three selected communities 
Traditional agricultural practices dominated the livelihood activities of locals. Similar 
to other forested areas in Vietnam, slash and burn was one of the methods of agricultural 
cultivation. This method was limited in these areas due to the landscape being dominated 
by limestone karsts with limestone hills; however, some forested land was converted to 
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agricultural land. The slash and burn cultivation was allowed for one crop per year with 
very low yields which were highly dependent on natural conditions (water, weather and 
diseases). The low yields led to food shortages. The agricultural collectivization movement 
was developed on the Island with the spread of the isolated communes.  During the first 
historical period the common food crops in Viet Hai were rice, and maize, while maize was 
the main crop of Gia Luan. Home gardens were maintained as well as household livestock 
such as poultry, and pigs and the animals that roamed free in the forests.  
According to focus group discussions and interviews with older villagers, the period 
was characterised by the exploitation of the natural resources, a small population and 
abundant forest resources. The forests were described as having plenty of large old 
growth trees and a diversity of wildlife. For example, the Cat Ba Langur population was 
very abundant, estimated 2,400–2,700 individuals in the 1960’s (Nadler & Long 2000). 
Forests were free and open access for local people.  They depended on the forest 
resources for their livelihoods. The forest was utilized for collecting wild foods, wildlife for 
meat, timber for building materials and other needs, and other NTFPs. The exchange of 
forest products for food or money in this time was very limited. People’s livelihoods were 
forest based and practised through day to day activities. As a result, close relationships 
were made between people and the forests. The local ecological knowledge was created 
and built up through daily practices.  
Living conditions of local people in this time were very difficult. The economic 
activities in this period were village-oriented, with very limited trade extending outside the 
boundaries of the commune. There was no infrastructure in the areas, such as road 
system, primary schools, irrigation system, or electricity. The remote areas of Viet Hai 
commune were isolated from the rest of the island. It was not uncommon for women to 
travel out of the boundaries of their commune less than once a year.  
4.2.2 From 1978 to 1986 - significant reduction of forest resources, local 
ecological knowledge, and social institutions 
In 1978, the Hai Son hamlet was officially formed and at first was known as Khe 
Sau hamlet. Chinese people returned to their hometowns and Vietnamese people from the 
mainland (Thuy Nguyen - Hai Phong) migrated to Cat Ba under government programs. 
The population of the hamlet at the time was 97 families with 420 people. This included 
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many extended and large families with more than three children. Despite a young 
community, people living within the park border were still dependent on the forest 
resources. The Hai Son community is situated on the main road running from Cat Ba Town 
to the National park’s headquarters. 
For Hai Son hamlet, this time was considered the wealthiest with regards to natural 
resources. The forests provided villagers with plenty of large trees, wildlife and other 
NTPFs. The new arrivals to the village cut down many large trees for building houses and 
making furniture. Wildlife at this time included black monkeys (local name of Cat Ba 
langur), yellow monkeys and some other small animals that went down to home gardens 
to find food. The local people depended heavily on the forest resources; however social 
economic conditions were very difficult. There was nearly no infrastructure except for a 
primary school, which was not a solid building. There was no electricity, road systems, 
health care or communication methods.  
This was a post war period, and the two study communes experienced opposite 
population trends. In the Viet Hai commune after 1978, the population reduced from 57 to 
35 households due to the commune’s location isolated from other parts of the island. The 
only food available to this commune was from the native forests. Furthermore, after 
liberating of the country in 1975, refugees who had fled from the war moved back to their 
home towns. In contrast, the population of Gia Luan commune increased steadily from 50 
to 100 households over the same period and the commune did not divide into hamlets 
(Figure 4-2). 
The economic activities during this period were characterised by collective 
agriculture and agricultural subsidies. This movement spread across the isolated 
communes on the Island.  The collectivisation created a series of work-exchange teams 
(Tổ đổi công) which were converted into agricultural cooperatives. The locals reared 
livestock in home gardens for family consumption. Another prevalent livelihood of Viet Hai 
commune and Hai Son hamlet was to cultivate Hương Nhu (Ocimum gratissimum) for the 
extraction of oil. Local people could exchange oil for rice: one kilogram of oil was worth 60 
kilograms of rice. During that period interviewees explained there was more than enough 
rice to eat, but nothing else because of the lack of markets. In addition, the pattern of 
natural resource extraction continued to be more intensive in terms of frequency and types 
of forest products extracted. The locals exploited the forest resources to meet their 
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livelihood needs. The local people stated that for many families at the time, logging was 
the main source of income. 
Cat Ba state forest enterprise was formed and operated on the island until 1986. 
The main management activities of this organization were forest extraction (mainly 
logging) and forest plantation. The enterprise felled a large amount of timber each year to 
fulfil government production quotas. Forest cover on foot slopes and in valleys declined 
during this period as a result of logging operations in the area combined with the 
subsequent conversion of cleared forested land to agricultural land (Nadler & Long 2000). 
The local residents continued to maintain and build up ecological knowledge by daily 
practices. The increasing population coupled with inappropriate agricultural policies led to 
intensive forest extraction in all of the communes of this study. By the end of the period, 
the forest resources started to show the signs of depletion. 
4.2.3 From 1986 to 2000 – transformation of locals’ lives 
In the period from 1986 to the present day, Vietnam has adopted the global 
discourse on biodiversity conservation. The forest sector began to shift from utility to 
preservation as international policy ideas were imported to Vietnam. The Cat Ba Protected 
Area was established in 1983 by the Ministry of Forestry. Three years later, Cat Ba 
National Park was established on March 31, 1986 under the Council of Minister’s Decision 
79 – CT (Furey et al. 2002). The formation of Cat Ba protected areas was symbolic of the 
new international trend. However, the locals at the time were not made aware of existence 
of Cat Ba protected areas. This indicates that the protected areas were “paper protected 
areas” rather than introducing any real protection to the areas. On the other hand, the 
establishment of Cat Ba National Park had a significant impact on the local people and 
communes whose livelihoods had depended heavily on the forest resources. Local people 
were forced to shift away from free access to the forests due to the new prohibition of 
collecting forest products. Furthermore, the Viet Hai commune complained that their 
agricultural land had been reduced by 28 hectares due to the conversion of land for the 
cultivation of Huong Nhu (for oil extraction) under the management of the National Park for 
conservation purposes.  
Nineteen eighty six began a period of new development that affected social 
economic conditions of all communes. Economic Reform (Đổi Mới) was introduced. At the 
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beginning of the period the living conditions of local people was described as very difficult, 
with very high hunger and poverty rates in all communes. The main livelihood of local 
people remained self-sufficiency and village–oriented with no external exchange of 
services and agricultural products. Agricultural activities operated under the management 
of an agriculture cooperative. The economy was characterised as being in a collective 
period at this time.  
Forest extraction was very popular during the period. Forest law enforcement was 
low, and there were few park rangers. This enabled the continuation of illegal forest 
extraction activities such as logging, hunting, trapping and other NTFPs such as the 
collection of honey, bamboo, and fruits. Logging continued at a lower rate than before the 
National Park was established, but hunting was still very popular. Due to the long term 
effects of overharvesting forest resources, the forest resources were described as the 
poorest in this period compared to other periods. At this time forest resources were 
depleted to the point that there were no more valuable timbers, and wildlife was hardly 
ever seen in the forests near the communes. Some wildlife such as langur, serow, and 
yellow monkey were very rare. Large trees were hardly seen in this time, only in very 
remote areas or untouchable positions.  
In the period significant events occurred in each of the communes. The next section 
will describe the unique situation of each commune based on these events separately.   
4.2.3.1 Viet Hai commune 
In Viet Hai commune, 1991 represented a very important milestone for the 
commune. Local people moved from traditional agriculture with low productivity and forest 
based subsistence to more intensive agriculture activities such as rice cultivation, home 
gardens, and raising livestock. New agricultural technologies were introduced to the 
commune such as pesticides, fertilisers, new breeds of rice and other crops in order to 
improve agricultural production. The population of the commune remained at 35 
households during this time. However, despite the increases in productivity the agricultural 
production was still not enough to meet all of their food and livelihood needs all year 
round. The second turning point was that the agricultural cooperatives were disbanded, 
and there was a shift away from state subsidies and central planning. Relations between 
the state and the peasants in the commune became more in line with free market 
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principles. Under the Communist Party issued Resolution 10 or Khoán 10, agricultural 
were collectives obliged to contract land to households for 15 years for annual crops and 
40 years for perennial crops. In fact, the implementation of Resolution 10 began in 
Vietnam in 1988; however it had no significant impacts on the commune until 1991 (Kirk & 
Nguyen 2009) .  
The third important point was that a boat was introduced to increase connection 
between the commune and Cat Ba Town (opening a new way to access the township). 
Residents of the commune stated that this event was a critical point in their lives both in 
terms of economic and cultural connections. The locals could access Cat Ba Town daily 
which meant more access to education for children, and cultural exchange with the rest of 
the island and the world. In addition, the most important impact was the increased 
opportunity for economic development. With their agricultural products able to circulate in 
a larger market, locals were able to push for greater agricultural development. In contrast, 
it was an unsuccessful time for biodiversity conservation. Elders have recalled that this 
was a peak time for the extraction and consumption of forest products from the area. Many 
boats waited to pick up lumber and other forest products from the local commune to sell at 
Cat Ba Town. 
In 1999, the basic infrastructure of Viet Hai commune developed significantly. 
Construction work began on the main commune road that connects the commune centre 
to the ferry station. At the time this was only a dirt track. It was also the first time that the 
commune had an electricity supply, which was produced from a communally owned 
generator. The generator only operated nightly from dusk to 11pm. A landline phone was 
also set up in the commune. This year was recorded as the first time that tourists visited 
Viet Hai, albeit a very small number of tourists as there were no services for tourism in the 
commune. All these new socio-economic improvements enabled local people to 
communicate with the wider world, and assisted local people to improve their standard of 
living. In addition, local people experienced a shift in thinking about the forest, from forest 
extraction to forest conservation, due to the introduction of other alternative livelihoods 
such as tourism. The population of the commune increased significantly to 50 households. 
The 15 new families settling in the commune was a spontaneous migration via families 
and relative networks.  
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4.2.3.2 Hai Son hamlet 
The establishment of Cat Ba National Park in 1986 had affected the Hai Son 
Hamlet as well as other communes located within the park boundaries. The local people 
had been given directions not to collect any of the resources that they were accustomed to 
taking from the forests, without providing them adequate compensation. Local people of 
the hamlet stopped cultivating Hương Nhu to exchange for rice. The economic condition of 
local people after the establishment of the National Park was described as the most 
difficult time, causing hunger and poverty. People shifted from having plenty of rice to eat 
and free access to the forest for their needs, to not enough food and no access to the 
forests. As a result, during this time the population of the hamlet decreased 20 households 
compared to the previous periods to approximately 80 families with less than 300 people. 
All of the families, especially the larger families, desired to move away during this time of 
hardship. In the same year, the main road of the island was under construction which led 
to some major changes in the socio-economic conditions of local people over the following 
periods.  
Although activities that impacted the forest were forbidden, due to low law 
enforcement levels and few park rangers, the illegal forest extraction continued around this 
commune.  Hai Son hamlet was made up of a young community of migrants who were 
quite well educated compared to other communes on the Island at that time.  Their 
community location (next to the core zone of the national park, surrounding the park 
headquarters) combined with frequent contact with the forest allowed them to acquire local 
ecological knowledge very quickly. This knowledge was maintained in the commune for 
the purpose of supplementing livelihood activities.  
Towards the end of the 1990’s, basic infrastructure of the local community 
developed considerably, with the construction of a health station, and primary school. The 
local people have reported that their living conditions had increased and that they had 
gradually become less reliant on the forest resources to sustain their livelihoods. The 
households in the commune were now able to buy basic electronic goods such as radio, 
and black and white television (run by battery as there was still no electricity network). The 
population of the community increased to 117 families, consisting of 420 people. The 
increasing population was mainly due to newly formed families, separating from extended 
families.  
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4.2.3.3 Gia Luan commune 
Gia Luan shared the same trend with two other communes that were affected by “Doi Moi” 
and the existence of the national park. The living conditions of local people in this time 
were very difficult with not enough food to eat, most notably a shortage of rice. The most 
remarkable economic event was the abolition of the system of the subsidies. All 
agricultural activities operated under the management of an agricultural cooperative 
simultaneously with traditional agricultural practices. Planting and harvesting bamboo was 
introduced as an alternative livelihood. The only road access to the commune was an 
unsealed road.  The population grew to 120 families through natural increases only with no 
migration. 
After a long period of extraction, the forest resources became depleted. Forest 
resource extraction by local people was controlled by the district rangers as part of the 
management of the Cat Ba National Park. However, the level of law enforcement was very 
low. The local people continued poaching and collecting NTFPs at a high rate. Gia Luan 
commune is an older community than the other communes, with a longer history and 
relationship with the forest. The Gia Luan people were said to have a very good 
knowledge of wildlife. The knowledge was developed based on a hunter-gatherer lifestyle. 
It was not an easy task to tell people not to go to the forests while they had an abundance 
of free time, labour and ecological knowledge. However as a result of the new regulations 
the people of the commune reduced their interactions with the forest, and their local 
ecological knowledge reduced. 
4.2.4 From 2001 to now - social development, livelihood diversification, and 
environmental issues 
The early years of the 21st century were characterised by speedy economic 
development and forest protection around all communes. The acknowledgment of high 
biodiversity values of the island, especially the endangered endemic primate species the 
Cat Ba langur, coupled with the poverty of the communes led to the establishment of 
small-scale foreign funded integrated conservation and development projects (ICDPs) 
since 2000 (Brooks 2010). The local communes were aware of the existence of some 
ICDPs and expressed positive attitudes toward environmental education aspects that 
changed their thinking about ecosystems and about their livelihoods. The introduction of a 
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new institutional framework enhanced ecosystem management. In 2004, almost all of the 
Cat Ba Archipelago was designated as UNESCO Biosphere Reserve with a total area of 
26,140 ha, the majority of which is the National Park (HPPC 2005). 
As a result of strengthened law enforcement and forest depletion the local people 
recounted that they stopped logging at this time, but continued their poaching practices. 
However compared to the previous periods, there were now fewer poachers and they only 
caught small wildlife. According to the estimation of local people, approximately 80 per 
cent of the native forests have recovered. Valuable timber species were regenerated.  The 
protection of the forest has allowed them to grow steadily. People have still collected some 
non-timber forest products such as honey, and wood for fuel. By the end of 2000’s, there 
have been very significant changes in the communes studied. Local people adopted 
livelihood diversification in order to raise their income levels and reduce their dependence 
on forest resources. As a result, there has been further reduction of LEK caused by lack of 
practice. However, there have been some opportunities to apply LEK through ICDPs, such 
as beekeeping projects, and langur conservation projects.     
The local people said that they still depended on the forest resources but in more 
sustainable ways.  Local people could benefit from ecosystem services of the forests and 
stated that forests could bring tourism to Cat Ba Island. In addition, some of them could 
benefit directly through the forest resources by bee keeping. Bees were kept in home 
gardens and fed by forest flowers. The Cat Ba forest based honey has been very popular 
with tourists and sells for a very good price. However, the number of households with 
commercial bee keeping as their main source of income was limited: less than 10 
households in all three research communes. The general trend was that many households 
have a few bee colonies that allowed them to earn additional income. As stated: “Every 
family in our commune has at least one to two bee colonies, my family has four. It helps us 
to earn some extra money. For example, that money could pay for clothes, books, school 
fees for kids at the beginning of school year.” [16] Another example of forest based 
alternative livelihood is to keep a medicinal home garden. In Tran Chau commune6, people 
stated that some households who were knowledgeable in medicinal plants took part in the 
medicinal home garden projects. However, it was a good idea rather than a real alternative 
                                                          
6
 Tran Chau commune consists of 6 hamlets (Phu Cuong, Thon Ben, Minh Chau, Lien Minh, Lien Hoa, Hai 
Son) of which only Hai Son hamlet has significant impacts on the forests, the others are located in the buffer 
zone area that has less impact on the forest. 
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livelihood. As there was no stable market for medicinal products the locals became 
frustrated and went back to collecting medicinal plants from the forests. 
The first decade of the 21st century was very important for all communes in terms 
of infrastructure development. Both Viet Hai and Gia Luan communes were considered as 
extremely poor communities and eligible for Programme 135 assistance from the 
Government. These programs invested in developing basic infrastructure for the island 
communes such as: fresh water supply (only in Gia Luan); irrigation systems; transport 
systems; schools; a cultural house; a post office; and health station. In Viet Hai, during 
2003 the road to the ferry station was upgraded with a concreted surface, and other 
projects included permanent irrigation and drainage system and a reservoir. In 2010, the 
national electricity network reached the commune. Similarly, basic infrastructure has been 
developed in the Hai Son hamlet which has allowed local people to connect to the broader 
society. The national electricity network and power supply network has supplied power 
constantly to the community since 2001. The main road was upgraded and extended to 
connect all hamlets. In Tran Chau a new post office, a culture house, and a health station 
were built. The primary school was rebuilt as a two-level building. The irrigation and 
drainage systems were concreted. As a result of this infrastructure development, the local 
people said happily that their standard of living had improved considerably. They could 
now build solid houses with brick walls, concrete-flat roof and multi-storey houses. They 
could buy household electrical goods and valuable vehicles such as tractors and scooters. 
Following the growth of infrastructure in the island communes, agriculture has also 
developed significantly. Locals have applied some modern technology to their agricultural 
cultivation practices such as: using machinery for land preparation; introducing new high-
yielding rice varieties; and intensive use of fertilisers and pesticides in cultivation leading to 
an enormous increase in agricultural yields, turning from not enough food crops for 
households’ consumption to selling to local market and inland markets. Viet Hai commune 
has cultivated two rice seasons a year, and mixed with other crops and vegetables. In the 
past, farmers cultivated only one paddy rice season a year with very low productivity. Like 
a double-edged sword, intensive utilisation of fertiliser and pesticide in cultivation could 
cause negative effects to the people’s lives such as health issues, and the disappearance 
of some species. For example, in the case of Viet Hai commune, the failure of the 
beekeeping projects was caused by intensive use of pesticides and fertilisers (Dawkins 
2007). In the case of Hai Son hamlet, agriculture development brought economic 
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development for most of the locals. However, the water has remained a constraint to 
agricultural development. The locals complained that they could gain more benefits if they 
had enough water for irrigation. 
Tourism has been an increasingly important driver for the Cat Ba economy and 
local people’s livelihoods and culture. However, each commune has been impacted by 
tourism in different ways. For example, in Viet Hai ecotourism or community based tourism 
has strongly influenced the community. The local people stated that the number of tourists 
to the commune has grown significantly including domestic and international travellers but 
most of them were foreigners. They have benefited directly from tourism services and 
others have benefited indirectly due to increased demand for agricultural products and 
through services such as motorbike taxi or “Xe Om”. The People from Hai Son hamlet are 
able to gain some income from tourism activities in both direct and indirect ways. Military 
Cave or Hang Quan Y, one of the popular tourism places, is located in the hamlet area. 
Some households benefit from the tourism activities such as selling entrance fees, 
protecting the cave, and some selling food and drinks. In addition, some locals are 
involved in tourism activities in Cat Ba Town, such as being employed as tour guides or 
working in hotels, and restaurants. Due to the proximity of the hamlet to the larger Cat Ba 
Town, their agricultural products, especially forest – based honey, are in high demand. 
Fewer benefits from tourism were evident in the Gia Luan commune compared to other 
communes. Except people who were working in Cat Ba Town, no direct benefits from 
tourism were declared by the locals. They even considered tourism as having a negative 
effect on the local living standard, such as increasing the cost of living to be very high 
compared to their income. Other complaints included an increase in traffic noise, dust and 
litter caused by tourists. 
The cultural benefits of tourism are understood by local people. In the case of Viet 
Hai commune, due to economic development, the living standard of the locals has 
increased significantly. They have been able to buy modern furniture and electric 
household goods, as well as repair old houses. However, some locals said sadly that 
traditional houses have been gradually replaced by new brick houses. These new houses 
are not what tourists expect to see in the Viet Hai commune. In order to maintain the 
number of tourists visiting the commune, the local people said that the old style house 
using the old architectural style with natural materials should be preserved for tourism 
purposes. This has been considered a cultural loss. The locals suggested that the local 
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government should consider conservation not only for biodiversity but also for cultural 
values of their commune. Besides the preservation of cultural values, the local people 
have admitted that they are learning new things from tourism. For example, in the focus 
group and interviews in Tran Chau commune, people discussed the issue of litter. They 
identified that they could learn to gather litter to put in a designated area rather than freely 
discharging it into the environment. 
There was a similar upward trend in population at all of the communes studied. The 
total number of households has increased steadily since the 2000s. The local people 
explained that Cat Ba Island is now a very good place for settlement both in terms of 
economic opportunities and the environment. In 2010, the population of Viet Hai commune 
increased to 70 families by newly formed families when children married.   Hai Son hamlet 
had 147 households consisting of 545 people. Similarly, Gia Luan commune has remained 
as two hamlets with 186 households consisting of 568 people. Tran Chau comprises six 
hamlets, equivalent to 1508 heads.  The growing human presence on the island caused by 
both local population growth and a boom in tourism has resulted in many negative impacts 
for the environment. 
The long history of exploitation of natural resources on the island coupled with the 
growing human presence has led to some environmental issues such as water shortages 
and environmental pollution. In the cases of Viet Hai and Gia Luan communes, litter has 
been identified as the main concern by local people. Tourists (mainly domestic) leave litter 
everywhere: on the road; in the forests; and in the sea. They explained that local people’s 
awareness of environmental issues had increased and that most of them have started 
collecting rubbish and dumping it in designated areas. However, some people maintain 
bad habits of dumping rubbish in the garden or in common areas. In terms of 
environmental pollution, Tran Chau had suffered the most compared to other communes. 
They complained of bad odours and flies; caused by rubbish dumping in inappropriate 
landfill near the commune. Every day, Hotels, restaurants and other tourism facilities 
produce an enomous amount of solid waste. In Cat Ba Town, this solid waste is collected 
and transported to the nearby landfill without any treatment. 
Water shortages were a big issue listed by local communes, especially Tran Chau 
commune. Groundwater is the main source of fresh water for domestic consumption in Cat 
Ba Town. One pumping station is located in Cat Ba Town, and two others are in the Tran 
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Chau commune. Every day, water is pumped into the water pipeline system to a storage 
dam for preliminary treatment, and then to hotels and households. In the peak tourism 
season, the fresh water supply meets only about 30 per cent of the total water demand 
(Mai 2012). This means that to supply fresh water for Cat Ba Town, Tran Chau is forced to 
restrict their own water use. The focus group discussion in Tran Chau indicated that they 
had suffered increasingly from water shortages both for domestic use and for agriculture. 
The examples were given in the case of reduced water levels in all wells in the commune. 
The locals face the issue of insufficient fresh water to meet their daily needs. The stream 
near the commune had no water for many months. Due to this water issue, there has been 
a negative impact on the development of agriculture in Tran Chau commune. The locals 
explained that they practised dry land agriculture, but if the water supply was enough to 
support irrigation, they could cultivate two rice seasons a year and increase their 
agricultural yield.  
Correlated with these environmental issues is the current social and institutional 
instability. Social conflicts associated with resource use and management decisions have 
escalated over the last decade. For example, the local people of Tran Chau commune 
have had to use buckets to carry water for daily use, while the local government has 
decided to drill more wells in their commune in order to sell more water to Cat Ba Town. 
Some of the local people have destroyed the wells as a response to this conflict over water 
use. Other conflicts could be observed in the case of law enforcement, between local 
people and rangers who have tried to keep them away from the forests. The social 
conflicts could be seen within and between communes in term of conservation benefits. 
The criterion to select representatives for some conservation associations was not 
equitable or transparent. More people and fewer opportunities have caused tension in 
some communes. In addition, the money for forest protection contracts was developed 
with the intention to compensate households for income loss from forests, but this was 
another source of conflict. The households that did not hold contracts felt disadvantaged 
compared to those with contracts. 
This historical view of the SESs on Cat Ba Island shows that the level to which 
people rely on biodiversity for subsistence has declined over time with moves from hunting 
and gathering dependency towards diversified forms of livelihood placing less pressure on 
forest resources. There are some major drivers of change that have affected the whole 
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systems of the island. Table 4-2 below presents key drivers of change in the focal SESs 
over the past decades. 
Table 4-2: Drivers of changes and responses in the forest SESs 
Items Explanation, including observed responses to drivers of changes or 
stressors 
The “Đổi Mới” 
policy 
With this reform program, Vietnam successively made the transition 
from a planned economy toward a market economy under state 
management. The Doi Moi in agriculture was carried out according to 
Resolution 10 of the Politburo in April 1988. Under this reform, which 
was commonly known as the Khoan 10 (Contract 10) system, farmers 
were assigned agricultural land for 10–15‑year terms. This policy has 
significantly increased agricultural production. Prior to Doi Moi, locals 
suffered food shortages for many months a year. However after Doi 
Moi food production became an important source of income for the 
local people. 
Drivers on: management and actors; local livelihood systems 
The existence 
of the National 
Park and 
Biosphere 
Reserve  
After the establishment of the CBNP, all exploitation activities were 
prohibited in the core zone. This restricted access to the forest 
resources and caused many difficulties for the locals who were 
dependent on free access to the forest for “daily needs” and “safety 
net”. The provision of small incentives for locals by granting forest 
protection contracts to some local households was not enough to 
compensate for loss of the forest resources.  
The western concept of conservation interpreted in the Vietnamese 
context revealed many disadvantages that largely neglected economic 
and social issues.  Since the late 2000s, concern about local 
livelihoods in conservation has become the key issue on the protected 
area management agenda. The forest management system in Vietnam 
focused too much on expanding protected areas with restricted access, 
without paying enough attention to the importance of local people in 
forest conservation. The introduction of ICDPs and the Biosphere 
Reserve system are the efforts of Vietnamese Government to 
overcome these shortcomings.  
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Drivers on: management and actors; local livelihood systems, 
ecosystem functions and services. 
Introduction of 
ICDPs 
From 1995 to the end of 2006, there were 41 ICDP initiatives on Cat 
Ba Island based on two approaches: poverty reduction and species 
conservation (Brooks 2010). Results from the ICDPs have been 
limited, with weak conservation outcomes. Generally community 
development ICDPs were aimed at providing alternative livelihood 
activities from forest-based incomes. These alternative livelihoods such 
as community tourism, forest based honey production, and some fresh 
farm products have brought new direction to the local people.  
Drivers on: Local livelihood systems 
Declining forest 
resources 
Deforestation and overharvesting of timber has led to a decline in 
biodiversity both in flora and fauna. This is especially the case for 
wildlife populations due to habitat degradation and fragmentation. Low 
levels of environmental understanding by local people combined with 
weak law enforcement in the past have accelerated the reduction of the 
forest resource.   
Drivers on: local livelihood systems, ecosystem functions and services  
Basic 
infrastructure 
development  
Infrastructure development (such as the construction of the main road) 
was created through an investment plan of the CBNP. Some other 
basic infrastructure such as cultural houses, health stations, post 
offices, schools, irrigation systems, power and water systems were 
developed by government funds. The three poorest communes across 
the island had been supported by funding from Program 135 to develop 
the basic infrastructure needed to improve living conditions, production 
and incomes. This infrastructure includes roads, irrigation, schools, 
health clinics and electricity. Other sources of infrastructure 
development based on tourism activities have included improving 
access to the island, and better tourism services such as hotels and 
beach amenities. Overall this development has facilitated an 
improvement in living conditions in local communes; however it has 
caused some negative effects for biodiversity conservation on the 
island. 
Drivers on: management and actors; local livelihood systems, 
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ecosystem functions and services. 
Tourism  The number of tourists visiting Cat Ba continues to grow, which 
accelerates the infrastructure development serving tourism. The tourist 
sector accounts for 60 per cent of economic output of island and has 
created more jobs both for local communities and migrants. However, 
tourism creates negative effects to the local communities such as water 
shortages, environmental pollution (sewage, landfill, litter), and raising 
the cost of living in local communities. The benefits of tourism 
development are most for Cat Ba Town and for hotel owners and some 
other related services and tourism companies on the mainlands rather 
than direct to the local communities. 
Drivers on: local livelihood systems, ecosystem functions and services. 
Increasing 
demand for wild 
forest products 
Along with tourism development, there has been an increasing demand 
for wildlife products. As a result many local people are still poaching or 
illegally collecting some forest products. 
Good economic return, combined with low incomes and low 
environmental awareness of local people has returned to illegal forest 
extractions.     
Drivers on: management and actors; local livelihood systems, 
ecosystem functions and services. 
4.3 Chapter conclusion  
Historical data has indicated that the forest SESs have undergoing a transition over 
several decades from local people having unimpeded access for natural resource 
extraction to biodiversity conservation combined with new sources of livelihood external to 
the forest resources. The systems are dynamic and can be divided into four major periods. 
The first period is distinguished by the settlement of two communes that have had the 
most impact on the forest resources on the Island (Viet Hai commune (1948) and Hai Son 
hamlet (1978)). Rich natural forest resources and a low human presence enabled 
harmonious interactions between social and ecological subsystems. The local people were 
heavily reliant on the forest resources for subsistence. Through traditional agricultural 
practices (hunting and gathering) LEK was generated and built up over time. The following 
period of collective agriculture was characterised by a significant reduction in forest 
resources. Low productivity of agricultural systems combined with inappropriate 
management of a Cat Ba state owned logging enterprise created more human impacts on 
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the forest resource. Intensive use of LEK by locals was necessary for their survival, as 
they depended on the forest for their basis needs. At the end of the period, the forest 
resources were in a state of depletion.  
The third period, which lasted from 1986 to 2000, was the most important in regards 
to the transformation of the lives of the local population. This period brought in the change 
from open access to forest resources to the start forest conservation leading to the 
exclusion of the people by the formation of CBNP in 1986. During the same year, 
economic reform was introduced through the grant of access to land to enable the use of 
intensive agricultural technology and agricultural land to the people, resulting in the 
livelihoods of the population being strongly influenced. However, the start of this period 
was characterised by the depletions of both fauna and flora as an outcome of high hunger 
and poverty levels combined with a low level of NP law enforcement. Due to this, the local 
inhabitants had to continue using the LEK for illegal forest extraction in order to cope with 
the failing agricultural changes.  
The last period, from 2001 up to now, can be distinguished by its social 
advancements, livelihood diversification, and environmental issues. With the recognition of 
biodiversity on the island, especially the endangered species Cat Ba langur, combined 
with the poverty condition of the communes; there has been an increase in the number of 
ICDPs introduced since 2000 (Brooks 2010). The introduction of a new institutional 
framework for the Cat Ba Archipelago, which includes the existing Cat Ba National Park, 
as an UNESCO Biosphere Reserve in 2004 was able to enhance the ecosystem 
management. The law enforcement systems were also strengthened through the 
improvement and training of staff. The local population had also adopted livelihood 
diversification in order to enhance their incomes as well as being less dependent on the 
forest resources. From this, the pressures on the natural resources are reduced but LEK is 
also reducing as a result of lack of practice. Despite of this, there have been opportunities 
to apply LEK through ICDPs such as through the beekeeping and langur conservation 
projects. The number of tourists is also on the rise, leading as an important driver for the 
Cat Ba economy and the livelihood and culture of the local people. Despite this, not all of 
the inhabitants have been able to benefit from the tourism industry as it has impacted 
negatively on everyone with environmental pollution, fresh water shortages, and rising 
living costs. 
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The local forest systems have presented the typical characteristic of SESs such as 
a complex and adaptive system, with nonlinear relationships and cross-scale interactions. 
The results show many key drivers of change in three communes that are at different 
scales from international to local. International scale interactions are seen in the formation 
of CBNP and CBBR, as national responses to international influences in favour or 
biodiversity conservation. The significant biodiversity values of the island have attracted 
much attention from international organizations, both government and non-government, 
towards conservation initiatives. Economic factors are another of the international and 
national scale interactions. The number of international tourists and the increasing demand 
for wildlife trade to China are examples. The local scale interactions can be seen in the 
case of the road system development that affects other aspects of the systems. The ways 
that the systems change are very complicated.  Therefore, interventions both for 
biodiversity conservation and community development should be considered carefully in 
anticipation of their systemic effects and likelihood of being sustained in local conditions.  
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Chapter  5:  THE LOCAL ECOLOGICAL KNOWLEDGE OF FOREST 
DEPENDENT COMMUNES 
The major ingredients of conservation-oriented practices are based on learning, and 
the adaptation of an accumulation of ecological knowledge among resource dependent 
groups. Such kinds of knowledge indicate the relationships between people and their 
ecosystems, and can contribute to understanding the effects of management decisions 
and human use impacts on long-term ecological composition, functions and services. 
Historical evidence can provide insight on the issues of “how new knowledge relevant to 
conservation is created, and how existing knowledge develops or evolves” (Berkes 2004a, 
p. 12).  
The previous chapter provides the past and present characteristics of Ca Ba forest 
SESs and points out major cross-scale drivers of changes that have affected the systems.  
This chapter explores the LEK system that is related to conservation of forest dependent 
communes on the island.  The Chapter describes aspects of local ecological knowledge of 
local communities about wildlife, forest trees, offering insights into how social and 
ecological realms interact in the system by providing information about Ecosystem 
functions and services. Information presented here relates mostly to Local ecological 
knowledge and Ecosystem function and services components of conceptual framework 
(Figure 5-1). Interview excerpts are used to illustrate points arising from the data.  
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Figure 5-1: Outline of the research framework aspects covered in Chapter 5 
 
5.1 Introduction 
Forest dependent inhabitants possess considerable knowledge of the natural 
resources they use, especially in terms of animal, tree species, and ecological interactions 
of such species. This knowledge has been gained as a result of hunting and gathering 
foods successfully in the forests. In the past, the local people had developed, enhanced, 
and transmitted LEK to younger generations. However the knowledge has eroded recently 
due to changes in opportunities and activities in relation to the formation of the CBNP and 
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the island’s development. This has led to restricted access to the forest by local people, 
which has caused a shift away from forest based livelihoods. The formation of CBBR, and 
the depletion of forest resources, has raised the awareness of local people toward 
environmental issues. This chapter will concentrate on LEK of the three study communes 
including different types of knowledge, knowledge dynamics, and a brief outline of 
opportunities for integrated LEK for conservation and development. 
5.2  Local knowledge of the fauna and flora 
Local knowledge of the ecological system in CBBR includes the knowledge about 
species identification, distributions, and ecological behavior regarding landscape condition. 
This knowledge of biophysical attributes stems from the interactions of the local people 
with their surroundings. In general, CBBR is described as a dynamic landscape that has 
experienced a series of changes throughout the lives of most interviewees. These 
changes continue to be fashioned by human interactions and landscape management 
decisions. When asked about their understanding of the biosphere, interviewees 
discussed four categories of local knowledge: wildlife, forest trees, non-timber forest 
products (NTFPs), and ecosystem functions and services. The LEK about wildlife and 
forest plants includes: identification; classification; distribution; animal behaviors; habitat 
and landscape characteristics; species diversity of timber; and changes in wildlife 
populations. 
5.2.1  Local ecological knowledge of wildlife 
5.2.1.1 Species diversity and identification 
CBBR is recognised as a biodiversity hotspot of Vietnam with a diversity of wildlife 
and tree species under threat. Local residents have witnessed a change in the diversity of 
wildlife species present in CBBR. When asked whether they had known any wildlife in their 
areas (in the past and the present), people from all of the villages answered “yes”. A wide 
range of the species that are familiar to local people is presented in Table 5-1. The 
biodiversity values of these species were learnt from means of communication such as 
television, radio, newspapers, and from conservation officers (NGO staff and park 
rangers). 
The Cat Ba langur was listed by all interviewees, followed by the serow (mountain 
goat) (78.4 per cent), yellow monkey (Rhesus Macaque) (60.8 per cent) and lastly reptiles 
(41.2 per cent). The gecko was the least likely animal to be named. 
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Table 5-1: Local people’s awareness of presence of mammal species in CBBR 
Name of species Interview data 
English name 
Vietnamese 
name Scientific/family name Number (%) 
Cat Ba Langur Voọc 
Trachypithecus 
poliocephalus 51 100.0 
Serow  Son duong Capricornis sumatraensis 40 78.4 
Other animal:  
Civet (many types) 
Squirrel (many types) 
Asiatic Brush -Tailed Porcupine 
 
Cay 
Soc 
Hon 
Viverridae 
Scuiridae 
Atherurus macrourus 33 64.7 
Rhesus Macaque (yellow monkey) Khỉ vàng Macaca mulatta 31 60.8 
Reptile: Tockay 
Burmese python 
SnakeTurtle 
Tac ke 
Tran dat 
Ran 
Rua 
Gekko gecko 
Python molurus   
Colubridae 
Cheloniidae 21 41.2 
 
All respondents highlighted that the presence of langurs is very important to the 
island as a symbol of Cat Ba Island. The langur is one of the reasons for establishing the 
island as a World Biosphere Reserve. The interviewees also affirmed the protection of 
Golden-headed langur, mainly because the wildlife is endemic. A good reason given for 
the conservation of the langur was attracting tourists:  
Many tourists visit Cat Ba National Park every day and one of the reasons is 
to observe a langur [25]7. 
Interviewees continued to emphasize their knowledge of wildlife by giving 
information about wildlife identification, including hearing wildlife sounds, seeing animals, 
seeing animal signs and  faeces, and smell.  
The respondents in the three research communes expressed a wide range of 
knowledge regarding species identification.  Most informants have recognized the 
presence of animal species based on their footprints (70.59 per cent).  Many respondents 
answered the question by saying that they know these areas had these species because 
they had seen them (60.78 per cent), even the langur.  Food remnants were recorded as 
the second most common indicator to identify species (58.82 per cent), and faeces of 
species was third. More than a half of interviewees (50.98 per cent) can identify wildlife 
based on these indicators.  With the exception of those interviewees from the three 
communes answering “do not know” (15.69 per cent), all interviewees indicated that they 
                                                          
7
 The number inside square brackets indicates interviewees’ number, ranging from one to fifty one 
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were knowledgeable about wildlife species. One interviewee explained the special 
characteristic of a langur family. 
All of the respondents were aware of the presence of the langur in CBBR, however, 
only half said they had seen the langur. Almost all interviewees mentioned the langur as 
an endemic species of CBBR, even if they had not personally seen the langur. The local 
term of the langur is Khỉ đen, meaning “the black monkey”. The name Khỉ đen is used in 
order to differentiate from the yellow monkey. The terms Vọoc đầu trắng, meaning “White 
headed Langur” or Vọoc meaning Cat Ba “Cat Ba langur” were used interchangeably in 
naming the langur. One of the most important features to identify the langur is the smell. 
Respondents mentioned that they could tell whether a langur was in the area or not by 
smell [10,13, 25]: 
 I can tell you there are langurs around here because of their smell. It is very 
disgusting and not like other smells [10]. 
Other interviewees expressed that they could distinguish the existence of the langur 
by their noise [12, 15]: 
This species is not very intelligent and they do not know how to hide 
themselves. If they hear a noise or see people, only the leader, that is 
usually a male individual, will make a very loud noise that you can hear over 
some mountains about 2 to 3km to alert group members. In addition, they 
jump heavily from a very vertical limestone cliff to the ground [15] 
One elder provided more details about langur family groups:  
In a langur family, there may be several males but only one male is a leader. 
Males are usually fighting to become a leader and the losers have to go and 
form a new langur family [14]. 
In addition, he provided his knowledge about langur distribution. Specific 
information on the location in which the langur is found:  
It happened seven, eight or more years ago. I saw some project staff and Ms 
Rossi [an NGO officer]. They looked very tired and wet sitting outside of my 
house. I made a joke with them (I had known what they were doing) and 
asked where they had been, and they said they wanted to find the langur but 
they could not find any. I said to them that they could not find the langur 
without me. I knew where they were and how many individuals.  They went 
to find the langur a couple of times but still could not see any. Then they 
came and asked me to help them to find the langur. I slightly hesitated but 
finally agreed to help them. Eventually I took them to the forest and showed 
them where the langur was [14]. 
A different interviewee compared behaviour characteristics between the langur and 
yellow monkeys to explain why langur is on the verge of extinction: 
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Yellow monkeys are able to reproduce very quickly. There are many males in 
a same family, they could fight each other but they do not separate [13].  
People who have seen the langur were usually elders or hunters, who spend much 
of their time in the forest. Their knowledge was built up by experiencing livelihood 
practices such as logging, hunting and trapping.  Therefore, they possess valuable 
knowledge about ecological and biological features of wildlife, especially endemic species. 
The LEK is very location specific and not recorded at all. In addition, this LEK is very 
useful for conservationists who have tried to save Langur but have found that information 
about this species is very limited. 
5.2.1.2 Ecology of wildlife 
Conservationists indicated that there was very limited published information regarding the 
ecology and biology of the Cat Ba langur. However, interviews with elders from the area 
have shown that they have intensive knowledge regarding to the ecology and biology of 
wildlife, especially the langur. For instance, one interviewee described more details about 
the favorite habitat of the langur: 
Langurs like high, clean and windy areas. They live usually in the very high 
places such as a vertical limestone cliff, a cave that is difficult for people to 
reach, but they prefer to reside near the sea or facing to the sea. They also 
live in the jungle, but that is less common [13].  
In addition, the preferred food of the langur was also explained: 
The langur eats the sprouts of some trees such as La Ngon, Cay Loc Tien, 
Cay Tam Chuoi Ngoc. Those trees contain poison that can kill people [5]. 
Beside the local people’s knowledge about mammals, interviewees also had rich 
knowledge of the gecko biology and ecology such as favorite habitats, food and 
behaviours. All respondents who stated that the gecko is one of the important animals in 
the CBBR were aware of the presence of the gecko. The most common habitats that were 
described were cliffs, trees, caves, and rooftops. They highlighted that:  
There were heaps of geckos in CBBR but only in the very remote areas 
where people could not reach easily such as a high cliffs’.  One of the 
biological features of the gecko is their vocalization. Interviewees stated that 
the “gecko is more active at night time”, adding that the geckos were “very 
good animals and played a significant part in the ecosystem because they 
ate mosquitoes, spiders and some other insects” [6].   
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5.2.1.3 Changes in wildlife populations 
A common issue mentioned when discussing the obvious changes in the CBBR 
landscape was the change in animal populations. All of the interviewees who gave 
information on changes in the abundance of species over time stated that wildlife is less 
common than in the past. Many long term residents could recall that in the 1960s and 
1970s there was an abundance of wildlife.  A quote below indicated this point: 
There were a lot of wild animals, particularly yellow monkeys and langurs, I 
could say, thousands of langurs in the island. They often came down into our 
garden for picking fruits and vegetables. At that time our crops were 
destroyed by wildlife [10].  
Another interviewee mentioned that: 
In the past there were plenty of animals. Sometimes at the day time, wildlife 
went down to our house destroying plants and catches a chicken [21].  
Similar information was given for the changing wildlife animal populations included:  
There were plenty of animals in this area but now there are only some small 
animals such as squirrel, and civets… The monkey and the serow are here 
but not many. Some langurs are left but only near the sea [19]. 
The changing of gecko population was given as an example by many interviewees. 
Some interviewees mentioned that there were plenty of geckos living near their houses, 
even inside their houses in the past. However, it is no longer common to find geckos due 
to the over exploitation of the species. This species was very commonly used in “Snake 
wine”8. Therefore,   it was heavy trapped by local people to trade either in the local market 
for tourism or in wildlife supply chains.  
Generally, respondents stated that wildlife populations have declined and could not 
compare with those in the past (in 1960s’).  However, many respondents indicated that 
there has been slight increased in the wildlife population in the last decade. 
In the past, when we visited the forest, we could frequently see wild animals. 
Since 1990s we have hardly ever seen them. However, some small animals 
now are growing more than in the 1990s [27, 42, 02, 12, and 15]. 
                                                          
8
 Large vats of rice wine filled with geckos, snakes, birds and other wild fauna (Timko 2001, p. 104). It is a 
myth that drinking that wine makes one stronger.   
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Interviewees provided some extra information about the causes of wildlife 
population reduction such as human population increase, infrastructure development, and 
illegal hunting and trapping of wild animals.  The following quote illustrates the reduction of 
wildlife population connected to infrastructure development:  
In the past you could see some small animals such as civets, squirrels, and 
snakes passing the road but you could not see them any more nowadays 
because of too many vehicles [17]. 
A male elder from Viet Hai explained that human activities such as deforestation, 
hunting and trapping were reasons for the reduction of wildlife population. He said that 
poverty and lack of livelihood were the main reasons given to explain why local people still 
go to the forest. The local people were aware of the park’s rules. However, saying is easier 
than doing. It has been an easy task to tell them to stop going to the forest:  
I could say roughly that 60 per cent of local people have alternative 
livelihoods, 40 per cent of them still based on the forests at various levels 
from illegal hunting, trapping, collecting some medicinal plants, honey... [33].  
Local people go to the forest for hunting, trapping, collecting reptiles, wild honey, 
and other forest products. These kinds of illegal hunting and trapping of wildlife are the 
main threats to the wildlife population in CBBR. A man from a langur protection group 
indicated that “if the gun was not banned there would be no langurs on the island” [29].  
Local people commented that they preferred hunting and trapping yellow monkeys 
to langurs because of the smell. However, the population of yellow monkeys is still bigger 
than the angur population. One elder mentioned that the langur seemed unable to protect 
themselves, and that is why the species is on the brink of extinction. He highlighted: 
I shot one langur in the top of a limestone cliff, instead of running away like 
other animals such as yellow monkey, another langur stood in the same 
place looking around. Thus I could have shot many of them at the same 
place [13]. 
Additional reason given by the interviewees to explain why the langur is on the 
verge of extinction is that “some Langur families only have females and they are living on 
an isolated island.” 
In short, knowledge of interviewees has indicated that the wildlife population of Cat 
Ba has reduced significantly recently. For some large wildlife such as yellow monkey, and 
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serow, there has not been a rise in the population. On the other hand, there has been a 
fluctuation in the population of some small wildlife. Compared to the 1990s there has been 
a rise in the number of these small wild animals but it could not be compared to the past 
populations.  
5.2.2 Forest trees 
When local people were asked the question “do you know any tree species in the 
forests?”. The results show that men were more knowledgeable in term of tree species 
than women. The reasons given were that in the household men are more likely to perform 
forest based jobs such as logging, hunting and trapping. Women are more likely to perform 
tasks around the house such as maintaining the home garden, cultivating crops, and 
collecting some NTFPPs. Some explained that they know plant species that are related to 
everyday life such as fuel wood, medicinal plants, and edible plants. These quotes indicate 
this point: 
I know some tree species, but not many compared to my husband. In the 
past, my husband had to go to the forest to earn our living. I only went to the 
nearby forest to collect some forest products mainly fuel wood, some edible 
plants, wild fruits, and some very common medicinal plants. We went to the 
forest sometime in groups of women mainly to collect fuel wood and on the 
way if we saw any useable products we collected them. We would talk about 
what it was for and then from those conversations we know about some 
trees. Sometimes my husband brought some timber and explained it to us 
when he found it, such as what it is used for and how much money he could 
earn from selling it and the like [3] 
I married and moved here at the end of the 1940s. Sometimes I followed my 
husband to log and cut timber. I learnt some things from him but after having 
six kids I hardly ever did so. There were more jobs for me around the house. 
I still collect fuel wood and wild fruit but tree species, and so on … I forgot a 
lot about forest trees [21] 
In general, the interviewees revealed different levels of knowledge relating to tree 
species. The same proportion of the interviewees said that they “knew a lot” and “knew 
some” of the forest trees (roughly 47 per cent for each answer). Almost all of those 
interviewees who had previously been a logger or collector of related forest products were 
knowledgeable about tree species. The interviewees who had less direct contact with 
forest resources had limited knowledge of tree species. They have lived near the forests 
and learnt from other family members or villagers. The people who classified themselves 
as “knew a lot” could name and classify the main distributions of forest trees. The people 
who “knew some” were able to list some dominant forest tree species and describe 
generally the features of species. However they were able to name fewer than the most 
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knowledgeable people and did not know where these species could be found in the forest. 
One said that they only knew medicinal plants, and another said that they knew some fuel 
wood species only. Only one interviewee (two per cent) answered that they did not know 
any species, and this person was a newcomer to the village whose livelihood was not 
based on forest activities: 
I’ve been there since 1989. My main job was agriculture such as cultivation, 
livestock rearing. I like being here for the weather and the land. In my home 
town there was not enough land for us to cultivate which is why I had to 
migrate here (suggested to me by my brother). Like a fish seeing water, I 
applied all my agricultural experiences which were more than enough for me 
to stay here. Ask me about cultivation, breeding techniques, fertilizer… I 
could say clearly, but asking about tree species I have no idea [32]. 
In addition, the local people could not only identify forest trees, but could also 
indicate distributions of types of forest trees. The following quote gives an example. 
In our areas we have many types of forest trees, the name of the trees 
always is in local name and that was named to the valley with the name of 
prevalent trees such as Thung Ray, Thung Re or Ang Tam [42] 
Interviewees used a wide range of knowledge to identify the forest trees, such as 
bark, leaf, trunk, flower, fruits, and a combination of other factors such as landscape. They 
also said that they only know how to name the tree species by local names. From 
interviews, a trend was evident that local people seem to lose their knowledge because of 
less direct contact with the forests. They explained that kids preferred moving away from 
the forest doing other jobs such as working in tourism services. Only some people like 
elders, and people in conservation related organizations such as forest protection groups 
and langur guards hold and continue to develop this knowledge because their jobs involve 
regular patrolling of the forests.  
One endemic species tree mentioned in most of the interviews was a large tree 
(Podocarpus fleuryi) known locally as Kim Giao. Almost all interviewees could describe 
and find where the species is. Some told a story that connected it to a Vietnamese legend 
“Podocarpus chopsticks could test whether the food had been poisoned based on if the 
wood changed colour. If the wood turns black it indicates that the food had been poisoned” 
(Timko 2001, p. 105). 
One interviewee explained: 
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We know where Kim Giao is, and even tourists know CBBR is the home of 
this species. They want to buy a pair of chopsticks that made of that species, 
even though the legend has not been scientifically proven [42]. 
Local residents have witnessed a change in the density and diversity of species 
present in CBBR. Comments about timber density refer both to the overall quantity of 
timber in CBBR and the scarcity of valuable timber distributed across the landscape. Most 
interviewees also described a reduction in diversity of forest trees within CBBR. All 
comments indicate that in the past, the area had been home to a more diverse range of 
tree species than present, both in terms of age of the forest and the diversity of species 
present. Changes in timber density are the most dramatic and persistent change that has 
been observed.  
Interviewees commented on the changes on the island over the course of the 
second half of the twentieth century to present. They described the availability of the old 
growth timber. With open access to the forests, local people could freely harvest timber for 
both domestic uses and to generate income. The major declines in timber harvests 
occurred in the late 1980s and early 1990s when Cat Ba National Park was established 
and law enforcement increased. 
After a period of unplanned logging in the island, the amount of old growth timber 
reduced significantly. There was a similar answer to interview questions, that most of the 
old growth trees were gone.  There are now more tree species growing than they have 
seen in the last decade and much of it is very dense (i.e. many stems per square metre). 
However, one interviewee (a former logger) asserted strongly that:  
There is still plenty of old growth left here on the island, but in the “mother” 
forest where it is not accessible [10].  
One interviewee pointed to evidence of the increased density of trees growing in the 
forest recently. 
There are not many people who go to the forests these days. If you visit the 
forests, there are a lot of trees there. We could not even find the way that we 
used to go. It is over covered by trees, bushes and vines [42]. 
The general trend of local knowledge about tree species is that local people have 
knowledge about identification, distribution, changes in plant density, and the values and 
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uses of the plants. However, the knowledge is unevenly distributed among the population. 
Men have more knowledge about timber species than women due to women concentrating 
on the collection of NTPFs such as fuel wood, medicinal plants, and wild fruits. Reduced or 
lack of contact with the forest has led to an erosion of LEK. Only elders or the people who 
have forest related duties still maintain this knowledge.  
5.2.3 Non timber forest products (NTFPs) 
The collection of NTFPs in the CBNP is banned under current Vietnamese 
legislation. Therefore information on NTFPs collection is limited and less likely to be 
reported. Local people have historically depended on forest products for their livelihoods 
and it is therefore not easy to stop exploitation of all forest products. During the interview 
time, the researcher tried to clarify information related to the collection of NTFPs in order 
to understand the LEK of inhabitants. Local people provided a wide array of examples of 
NTFP harvesting, including wild honey bees, fuel wood, medicinal plants, wild fruits, 
bonsai trees, rattans and bamboos, and a particular plant species known locally as Day 
Mo Vang9. However, fewer interviewees discussed the harvest of bonsai trees, and rattan, 
indicating that they do not have a deep understanding of them.  
5.2.3.1 Wild honey bees 
The local communities have a rich knowledge of wild honey bees. In regards to the 
classification of honey bee species, one respondent in Viet Hai who differentiated two 
types of honey bees, namely tree bee, local name Ong cây or Ong khoái, and fly bee local 
name Ong ruồi. The native honey bee species (Ong cây, or Ong khoái) are valuable and 
nearly extinct. The following comment illustrates the classification of honey bees: 
There are two types of honey bee species i.e. tree bee (Ong cây or Ong 
khoái) and fly bees (Ong ruồi). For the first one, a beehive usually hangs 
over the tree branches, and is sometimes as large as a double bed. The 
latter one makes a house in a cave.  If you have no experience, you could 
not find a beehive even if you sit on their house [35]. 
Other respondents explained how to collect honey bee in the forest: 
                                                          
9
 The species of plant was used to make a thin rope for carrying baskets. Traditionally these were hung from 
both ends of a long pole that was then balanced on the shoulders and used for transporting a variety of 
items.  This is no longer popular because there are now alternatives that are more durable and cheap. 
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If you want to collect honey it will take you a whole day. Typical honey bee 
collection starts at 4-5am, and involves a climb up to the top of the 
mountains. Then you observe where bees come from, and then finish maybe 
around 6-7 pm. To do that you must have sunlight, without sunshine you 
could not see the bees. You must have good vision and sense of hearing. 
Bees are afraid of smoke. To collect the beehive and honey, you have to 
make a fire to produce smoke and the bees go away; we usually bring cloths 
with us to make a fire. Then you can collect the beehive and honey [13]  
After the establishment of CBNP, honey collection was considered a threat because 
the Langur habitat had been fragmented and destroyed through fires that were left 
unattended and spread out of control. Therefore, local people always answered in the 
interviews that they only came to the forest to collect honey and not beehives. They did not 
make a big fire or with the features of the karst landscape and forests if there was a fire it 
would not last a long time.  
5.2.3.2 Fuel wood 
Local people revealed knowledge about fuel wood. They collected fuel wood for use rather 
than for sale. The most common information obtained about fuel wood is that it was 
collected mainly by women and children.  The intensity of fuel wood collection has reduced 
over time, from one to three times per week to once or twice a month. The reason is that 
local people have alternative fuel sources, such as corn and rice husks, and gas cook 
tops. One interviewee stated that:  
In the past when kids were 10 years old they would go to the forest to collect 
fire wood for their family uses and for cash. Now kids have not had to do 
that. They search for casual jobs in Cat Ba Town. We are now adapted to 
modern lives. We use gas stoves, and we pay around 50.000 VND10 (about 
2.93 USD) a month for gas for family of two elders. We could afford it [48]. 
Locals used to collect bushes near their house for their conveniences. Now by law, 
any activity in the core zone has been banned. However, the park has been quite tolerant 
with fuel wood demands of the locals. They have allowed the locals to collect dead or 
broken wood or the products from pruning process, the trees fallen in storms, and 
diseased trees to cook food with. As one respondent pointed out: 
                                                          
10
 Vietnamese dong, in 2009, one US dollar was equivalent to 17,065.68 VND (The World Bank) 
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We were born and grew up in this areas, it was a part of our daily life. When 
we needed fuel wood, we went to the forest, we could collect it everywhere 
even in the hill slope behind our house. After establishment of the National 
Park, fuel wood collection was banned. However, if we needed some fuel 
wood we could ask the ranger staff and would be allowed to collect dead 
trees and pruned braches [18].  
5.2.3.3 Medicinal plants 
The communities living within CBBR have collected various medicinal plants from 
the forests. The interview results indicated that many forest species were collected for 
medicinal purposes. The medicinal plants could be used locally for daily life, and to 
prevent and cure some common diseases. A lot of local people have drunk tea made from 
some parts of medicinal plants, such as the bark, stem, leaves and flowers. The tea was 
believed to be good for keeping the human body cool in summer time. However, the 
knowledge of medicinal plants was not distributed equally; few people have sufficient 
knowledge to make an income from collecting medicinal plants. In general, the families 
with businesses are those who have had knowledge handed down from their ancestors. 
They knew very well about the medicinal plants, where to collect them, how to collect and 
how to process them to make medicine for local use and for sale in the local markets. 
Table 5-2 shows the most common species of medicinal plants in CBBR. 
Table 5-2: The common medicinal plants in CBBR cited by respondents 
Vietnamese name Scientific/family name 
Thổ phục linh Smilax glabra Roxb. 
Bách bộ Stemona tuberosa Lour. 
Xa den Celastrus Hindsu Benth 
Thuốc máu Vernonia aff. acumingiana Benth. 
Kim ngân Lonicera  japonica Thunb. 
Nhót Elaeagnus conferta Roxb. = Elaeagnus latifolius Hook. f. 
Rau sắng Melientha suavis Pierre 
Vối Cleistocalyx operculatus (Roxb.) Merr. & Perry 
Ngũ gia bì gai Acanthopanax trifoliatus (L.) Merr. 
Chân chim Acanthopannax  aculeatum 
Vàng đắng Coscinium  usitatum 
Bình vôi Stephania rotunda Lour. 
Chè vằng Jasminum subtriplinerve Blume 
Hà thủ ô đỏ Polygonum multiflorum Thunb. 
Ba kích Morindada officinalis How 
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Bổ cốt toái Drynaria fortunei (Merr.) J.Sm. 
Chó đẻ Phyllanthus amarus Schum. 
Cam thảo dây Abrus precatorius L. 
Cam thảo nam Scoparia dulcis L. 
Cốt khí Tephrosia candida DC. 
Nhân trần Acrocephalus indicus (Burm.f.) 
Trọng đũa Ardisia chinensis Benth. 
Củ mài, Hoài sơn  Dioscorea persimilis Prain et Burk. 
 
Despite the fact that collecting and planting medicinal plants is not a means of 
livelihood for all residents, the people interviewed showed knowledge of medicinal plants. 
They utilized that knowledge to varying extents, and some were involved in collecting 
medicinal plants for commercial products as an alternative source of income. They 
explained that collection activities are still considered as a threat to the Park as stated by 
the Park’s rules.  However they insisted that there are plenty of species that are medicinal 
in the forest, so they could not collect all of them. They thought that these species regrow 
quickly, so their collection does not harm the forest health. As one respondent pointed out: 
There are heaps of Vietnamese herbs in the area; we could not know all of 
them. One time I had a chance to go with a female researcher to the forests. 
She showed me plenty of types of medicinal plants. Cat Ba has almost all of 
medicinal species [46]. 
Some people stated that there was a project that helped local people to construct a 
medicine garden in order to seek an alternative livelihood. However, market was an issue. 
They claimed that they could collect and cultivate medicinal plants but after harvest they 
could not sell them, or the prices of the products were under their estimate. The market 
uncertainly hindered the enthusiasm of the households involved in such activities. It has 
led some to give up and focus on keeping their home garden or working in other casual 
jobs. 
5.2.3.4  Wild fruits 
The local people have a long history of using wild fruits as a part of their nutritional 
intake. The development of agricultural technology has increased the availability of fruits 
from the home garden, and fruit farms. As a result local people have reduced their reliance 
on forest fruits. The knowledge about wild fruits is a part of local culture rather than a 
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means of subsistence. Interviewee comments were about local knowledge accumulated 
from past activities; not many locals are involved in picking wild fruits these days. The 
explanation was that when they visited the forests if the saw the forest fruits they would 
harvest them by chance, not as a deliberate activity.  
The gathering of wild fruit is dominated by forest trees of which nine categories 
were mentioned frequently in the course of interviews (Table 5-3). Wild fruits of several 
additional wild trees were also either observed to be eaten, or stated by informants to be 
edible, but the wild fruit list includes those that were most frequently stated as consumed. 
The species Man Thien (Citrus lansium (Lour.) Skeels.*), Nhan Rung (Dimocarpus longan 
Lour.*), Sau (Dracontomelon duperreanum Pierre), and Tao Rung (Ziziphus oenoplia (L.) 
Mill.) were mentioned by over 70 per cent of respondents. These fruits were observed to 
be collected and eaten far more frequently than others. They were collected in large 
quantities when they were in season and consumed both in Cat Ba Town market and 
further inland (Hai Phong city). The rest of the wild fruit trees cited by interviewees were 
less popular, usually collected for family use only and not for sale. 
Table 5-3: Local people’s awareness of presence of wild fruit species in CBBR 
Name of species Interview data 
Vietnamese name Scientific/family name Number (%) 
Man thien (Quat Hong Bi) Citrus lansium (Lour.) Skeels.* 45 88.24 
Nhan rung Dimocarpus longan Lour.* 43 84.31 
Sau Dracontomelon duperreanum Pierre 40 78.43 
Tao rung Ziziphus oenoplia (L.) Mill. 40 78.43 
Va Ficus auriculata Lour. 20 39.22 
Dau da xoan Allospondias lakonensis (Pierre) Stapf 10 19.61 
Tram Burseraceae 7 13.73 
Tai chua Garcinia cowa Roxb. ex DC. 5 9.80 
Bua G. tinctoria (DC.) W. Wight 5 9.80 
 Interviewees explained why wild fruit collection is less common nowadays. First, 
the value of wild fruit is very low compared to the value generated from other jobs. 
Therefore, wild fruit is only collected when they go to the forest for other purposes.  
Secondly, by law, any exploitation of NTFPs (including wild fruit collection) is forbidden in 
the National Park areas due to destruction of the forests. The following two excerpts 
highlight these explanations: 
111 
 
Wild fruit is not easy to pick up because the trees are usually very big and tall 
near the sky. If you want to pick up that fruit you have to know how to climb 
and then cut branches to pick the fruit. The good climbers are very old, 
youngsters could climb, but they do other better jobs [29].     
There are many wild fruit in the area. We used to go to collect them but not in 
a common method. You know these trees are wild trees and grow in a 
remote area so it is easier to collect by cutting the tree rather than climbing 
and picking fruit. However it is quite a destructive process, which is why the 
rangers do not allow us to do so anymore [21]. 
Recently, there has been a significant change in the locals’ knowledge and 
understanding about environmental issues. This is partly due to successes of 
environmental education programs via many channels of information. Furthermore, many 
environmental issues have affected local communes directly and indirectly , such as the 
reduction of forest resources, water shortages, and environmental pollution.  That has 
changed gradually their local knowledge about ecosystem functions and services. The 
next section will present such LEK.     
5.2.4 Ecosystem functions and services 
In general the term of “ecosystem services” seemed to be very new; although local 
people could understand and identify environmental services that related to the human 
component of the landscape, such as tourism attractiveness or agricultural activities.  
As shown in Figure 5-2 ecosystem services and functions mentioned by participants 
include: attractiveness for tourism (74.51 per cent); regulation services (72.55 per cent); 
water supply (47.06 per cent); wildlife conservation (29.41 per cent); education and 
research (11.76 per cent); and habitat protection (11.76 per cent). Only 3.92 per cent of 
participants (two people) did not mention any environmental services. 
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Label  1 2 3 4 5 6 7 
 Attractiveness 
for tourism 
Regulation 
services 
Water 
supply 
Wildlife 
conservation 
Education 
and research 
Habitat 
protection 
Did not 
mention 
Number 
(Total 51) 
38 37 24 15 6 4 2 
 
Figure 5-2: The breakdown of local knowledge about ecosystem function and services 
Attractiveness for tourism was recognized by most respondents as an important 
ecosystem service. It is an important economic benefit that can be seen by all local people 
since the forests have been protected. Some people discussed the direct benefits of 
tourism development, and others mentioned accompanying services. The quote below 
indicates the environmental benefits of the park: 
We protect the forest. We could develop tourism, especially ecotourism. With 
more tourism there is a need for many other accompanying services such as 
hotels, taxi (scooters), restaurants, consuming more agricultural products, 
and more casual jobs. We could compare one tourist could bring income for 
five local people [20].  
The key emerging benefit to ecosystem function from the formation of the CBNP, as 
understood by local people, was the protection of nature including wildlife and trees. The 
local respondents reported personal benefits accruing from opportunities to view natural 
landscapes and vegetation, as well as the protection of iconic wildlife species such as 
langur or Kim Giao forest. These responses reflect values placed upon the natural 
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environment based on moral concern for, or appreciation of their areas for its own sake.  
This value adds to other values such as economic return from tourism. These intrinsic 
values are further defined here as of spiritual/cultural value in the region. The quote below 
indicates the reason for tourism development and cultural value is the attractiveness of the 
nature, especially the endemic species of the island:  
Tourists want to go to the island for two reasons: the seascape, the beauty of 
the beaches; and to see the langur, the species that can only be seen on our 
island [17]. 
The sub categories “regulation services” comprised the participants’ descriptions of 
their understanding about climate regulation, soil fertility, soil stability, reduction of 
flooding, reduction of noise and dust, and purified air. Climate regulation is manifested in 
this quote: 
Forest protection is good for our whole world, our country, and good for Cat 
Ba Island and good for Viet Hai Commune as well. We benefit a lot, for 
example no dust goes into our noses, and we enjoy a cool climate, good 
sleep, peaceful nights, and a green, clean environment [21]. 
The local residents could differentiate between before and after forest protection in 
terms of environmental issues such as soil erosion. One elderly man mentioned that: 
I remembered if a heavy rain happened, the water ran over my house 
accompanied by a lot of top soil. However, when the forest was protected 
and we were greening barren hills by plantations such as pine, gum trees, 
acacia,…there was no water and soil running over the house [48].  
Similarly, water supply services were mentioned in the following quote:  
Without forest protection, there is no water supply. I could say that no trees 
mean no water supply. How many trees are cut down affects how much the 
water level is reduced [16].  
Another respondent said that: 
If we do not cut trees, there are no floods, and no erosion happening in the 
area. In the past we did not have enough water for cultivating two rice 
seasons per year, and now we can do that [24]. 
One of the important services of the CBNP claimed by local people is education and 
research. Through the establishment of the National Park and World Biosphere, local 
people can understand and learn more about the value of protecting natural heritage. The 
local people have come to understand that the value of CBNP is not only for the local or 
national, but for the world. The efforts of many international organizations to protect CBBR 
were recognized by local people. They really appreciated their efforts: 
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In recent years there are many people coming to the island to study and 
observe rare wildlife and plants including tourists, students and scientists. 
We know a lot of foreign scientists, one of them is a German woman, and 
everyone in our village knows her [14]. 
The education function of the CBNP is described as raising the awareness and 
understanding of local people about the forest and its benefits. This function is assessed 
as being very good by all local people. The quote below explains this: 
Since the establishment of the National Park, the education tasks delivered 
by the park rangers under varied methods have been very good. As a result, 
the understanding of local people about the forest and ecosystem has 
improved significantly [8]. 
From the description above, it could be imagined that when respondents listed the 
ecosystem services and functions, they gave more detail to the langur and expressed 
proudly that this species is iconic of Cat Ba Island. The following two excerpts highlight this 
understanding: 
The establishment of the National Park brings many benefits to us. Through 
television, newspapers and the creation of world biosphere reserve, the 
forests are protected for our generation, and for future generations.  Valuable 
and rare wildlife animals are conserved as well [4].  
Forest protection allows plants to grow very well. Therefore, there is more 
food and home for animals [34]. 
5.2.5 Dynamics of local ecological knowledge 
LEK systems are capable of adapting both to external and internal changes as an 
adaptive response to new environmental, social and economic conditions (Berkes et al. 
2000). LEK is a product of human–environmental interactions through biophysical 
observation, skills and technologies and it is transferred from one generation to the next 
(Berkes et al. 2000; Charnley et al. 2008). LEK is dynamic and driven by practical 
experiences that maintain a natural resource based livelihood. Evidence worldwide 
indicates that LEK is faded for complex and multifaceted reasons (Gómez-Baggethun & 
Reyes-García 2013). However, the focus should be made on the dynamic nature of LEK. 
Such focus involves an understanding of how specific bodies of LEK are lost and the 
capacity to generate and apply knowledge in response to current and future changes. This 
section outlines concerns for the knowledge dynamic that centers on: the lack of 
knowledge of young people; methods of learning; loss of LEK; and a combination of 
traditional and scientific knowledge. 
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5.2.5.1  Young people do not know  
The senior men and women raised issues about the loss of LEK among youths in 
Cat Ba, resulting from a lack of regular contact with the forests.  The LEK was generated 
by local people when they interacted with the ecological systems through their livelihoods. 
Lack of experiences to gain and maintain knowledge due to the shifting away from forest 
livelihoods to alternative livelihoods is an important factor that affects LEK.  This could be 
due to several reasons. First, young people do not need to worry about food and clothes 
these days. Their main daily life activities are to go to school and do some housework. 
Their chances to view and have contact with wildlife and tree species have been reduced 
as they are not going to the forests for subsistence or leisure. “They rather spent all day 
surfing the internet than watching wildlife”[17]. Second, elders indicated that they find it 
difficult to teach the young people because young people do not like to pursue traditional 
livelihoods. Lack of interest was identified as one of the key reasons for young people’s 
low involvement and knowledge of wildlife and tree species. Thirdly, an aging population 
caused by seasonal migration or migration of young people is another factor that has 
restricted young people’s learning opportunities about nature.       
5.2.5.2 Method of learning 
Sources for learning LEK are shown in Table 5-4. More than 50 per cent of 
interviewees learned their knowledge of both flora and fauna from previous generations. 
The next most common sources were learning from older member of the same and 
different generations (15.69 per cent of people knowing about fauna). In the case of 
knowledge about flora, the second source of learning was a combination of both same and 
different generations. It is interesting to note that more locals were unsure about 
knowledge of flora than fauna. 15.69 per cent of respondents stated that they were unsure 
about forest trees, and NTFPs. Those people seemed to be recent migrants and their 
subsistence was based on activities outside of the forests. These included retired people, 
and people involved in tourist related activities. The lowest proportion of interviewees 
stated that they did not know much about animals (9.8 per cent). The reason they 
frequently cited is that “they did not hunt or trap any kind of animals”. They had only heard 
about some kinds of wildlife species in the area. 
Local people were asked who had taught them about animals, plants, and other 
knowledge about NTFPs. The most common response of knowledge transmission was 
common within the family, between different generations. The quote below illustrates that: 
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We have inherited the knowledge from our ancestors. For example, 
grandparents passed the knowledge to the parents and then the parents take 
over the knowledge from the grandparents and so on [5] 
 Most interviewees mentioned their fathers as their first and main transmitter in the 
field of animal and plant study. In the past men spent most of their time in the forests to 
collect forest products that could bring extra cash. Most of them were loggers, hunters, 
and reptile and honey collectors. Their knowledge was maintained and built up through 
regular practice. For within generation knowledge transmission, brothers were cited as a 
main teacher due to wanting to have more family income and to show power to the village 
by being knowledgeable people.   
Table 5-4: Sources of local ecological knowledge transmission in the BR 
Sources of knowledge transmission Knowledge of flora Knowledge of fauna 
Number % Number % 
From previous generations 27 52.94 30 58.82 
From people in same generation  5 9.80 8 15.69 
From both same and previous generations 11 21.57 8 15.69 
Not sure 8 15.69 5 9.80 
Peer learning was cited as a second popular mechanism for learning. Informants 
answered that they had learned the knowledge during their childhood. They highlighted 
that at the age of ten to twelve most of the boys in the villages went to the forest with their 
older male family members to harvest forest products. They learnt general knowledge 
about plants and animals by doing so. The knowledge consisted of identification, 
classification, distribution and methods to harvest trees and hunt and trap animals.  The 
horizontal transmission has been seen in most of the migrants who were acquainted with 
knowledge through social contact and daily life activities. A strong social interaction among 
members of the community is a typical characteristic of the Kinh community. 
Most respondents indicated that the place their knowledge had been learnt was in 
the forests and in their home.  Practical experience seems to be central to the gaining of 
LEK. Many respondents stated that they had learned the knowledge from elders by 
accompanying them to the forest and experiencing field practices. They had absorbed the 
knowledge very naturally and it became part of their daily life activities. In addition, homes 
were also important contexts for learning because many wildlife animals could be brought 
home before being taken to the market or consumed. Similar information could be 
obtained in the case of medicinal plants. Medicines are sorted and prepared at home, and 
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parents could teach younger generations during this time. The following two excerpts 
highlight this understanding: 
We did not learn it from any book or school. This knowledge we learnt from 
ancestors and grandparents who passed it through to our parents and then 
our parents passed it to us. We were born and live here, and we go to the 
forest every day so that we can learn it [10].  
A long time ago, my father trapped a lot of animals and brought them to our 
home. He placed the animals in the front yard. Then he told us what they 
were, we would ask many things about the animal and then we knew it 
gradually. At that time, by only the age of five or six, we could say the name 
of wildlife [15]. 
The interview results demonstrate that the local people inherited LEK from elders 
and learned knowledge: from doing “daily activities”; from observation; and from sharing 
activities. These activities allow for the accumulation of culturally relevant knowledge along 
with its transmission vertically and horizontally to the following generations and between 
generations.   
5.2.5.3 Knowledge exchange 
Knowledge about local resources and ecosystem dynamics among forest 
dependent communes in the Cat Ba area is a mix of scientific knowledge and knowledge 
generated through observation and experience. It is not easy to distinguish between 
scientifically and locally generated knowledge. The LEK is understood as knowledge of the 
locals that was developed in a specific location about specific ecological systems. The 
main concern of the study is how that knowledge is used and applied in resource and 
ecosystem management to deal with external and internal drivers of change.  
 The content of LEK available and the limited and only recent availability of scientific 
knowledge have created opportunities for knowledge exchange for biodiversity 
conservation. The case of the langur is a good illustration for the combination of LEK and 
scientific knowledge. Scientists stated that the langur is an endemic species but 
information concerning the ecology and biology of the Cat Ba Langur is very rare. When 
conservation began on the island, the knowledge was not documented at all in the 
literature. The conservationists had to utilize the knowledge of elders in the area for langur 
conservation. Studies about the langur (Schrudde et al. 2009; Schneider et al. 2010) that 
use a combination of the local with scientific knowledge can provide crucial data sets for 
the conservation and management of the Cat Ba langur. 
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Other examples of the combination of knowledge systems can be seen in the case 
of medicinal plants and honey bee farming. The locals possess knowledge about local bee 
species but they lack knowledge about how to produce honey in home gardens. The 
adaptation of wild honey bee collection was introduced by experts to allow local people to 
maintain their knowledge of local bees and generate income. In the case of medicinal 
plants, some of the local people have been knowledgeable with respect to identifying, 
collecting and mixing plants together. In order to use this knowledge to support livelihood 
development, knowledge about how to cultivate and care for plants can be learnt from 
scientists. They could provide techniques for some knowledgeable people to build 
medicinal gardens. The combination of different sources of knowledge could satisfy 
multiple goals such as: biodiversity conservation; economic development through the 
introduction of new alternative livelihoods; and cultural objectives through respect of local 
knowledge.  
Education is a good way to transfer different types of knowledge to all local 
inhabitants. Young children especially could learn ecological knowledge from school or 
national park staff. Integrating LEK into the local school curriculum was an example given 
by some interviewees. Students have been introduced to the local plants and animals, 
particularly the Cat Ba langur. Therefore, almost of them know about the langur, with 
regard to location, favourite habitats, behaviours, and foods. 
Rangers have visited communes to inform and educate people about the national 
park, protected species, habitat and related laws.  One interviewee reported that: 
We could learn the knowledge from books and magazines. We had many 
commune meetings in which the knowledge was circulated. National park 
staff sometimes visited and gave us posters to take home [18].   
However, informants could not learn the knowledge related to hunting, trapping, and 
harvesting NTFPs activities from rangers because those activities were considered to be 
illegal. Young children could learn ecological knowledge from elders, peers and from 
school or national park staff. 
The langur conservation project11 appreciated the LEK of the elders in the 
communes and understood that the conservation projects would not be a success without 
                                                          
11 Cat Ba Langur Conservation Project has been implemented by the Zoological Society for the 
Conservation of Species and Populations (ZGAP). The project began in November 2000 and 
continues today. 
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their cooperation. The project came to the communes to ask elders about the wildlife and 
tree species in order to collect relevant information about the conservation status of 
wildlife, and forest trees. In addition, the project was aware that ex-hunters in each 
commune, who were very knowledgeable about the local ecosystem, could become good 
rangers for conservation if they were trained. Many of the hunters who were pointed out by 
the local communes were employed in forest protection groups in Gia Luan and Viet Hai. 
Some knowledgeable people in Tran Chau were employed in forest protection clubs. 
Some became the Langur guards. The results of these activities were very successful. 
From hunters they became rangers who were then able to protect forests effectively.  
5.2.5.4 Loss of local ecological knowledge 
LEK is as diverse as ecosystems and the plants and animals living in those 
ecosystems. This knowledge, however, has been threatened by social system dynamics 
that alienate people from nature. The interview results indicate that the young generation 
had less knowledge of trees, and wildlife than those in the older generations. Explanations 
given by respondents below illustrate that point: 
I know some trees and wildlife but only by local name. In the past elders 
went to forests more frequently for collecting forest products. They told us 
what they were but now we do not know many, just because we have less 
chance to see them [44]. 
….trees, I know some but not many. Re Valley or Thung Re is dominated by 
Re (Cinnamomum litseaefolium). Dung Valley or Ang Dung is dominated by 
Kim Giao (Podocarpus Fleuryi). I am not a forest collector so I do not know 
many tree species. I do not know how to identify many tree species [30]. 
Loss of access to the forest land and resource use areas, and the prohibition of 
traditional forest management practices are argued to provide for fewer opportunities to 
implement LEK:  
Before the establishment of CBNP, access to the forest was not banned; we 
depended on forests for cash income such as logging, hunting, trapping, and 
collecting other forest products. Now the park does now allow us to do so. I 
only recall for you what used to be in the past [5]. 
The shifting away from forest based livelihoods to other alternative livelihoods such 
as tourism related activities, casual labor, and agriculture was another reason for the loss 
of LEK.  One interviewee stated that: 
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My family doesn’t go to the forest for cash income anymore. If you want me 
to talk about rice, vegetable cultivation, or animal husbandry I can give a 
good speech, but knowledge about the forest, I am not good at all. In recent 
times we intensively cultivate rice and other products in our fields. We rear 
some chickens, pigs, and ducks that help us to get some quick income [31]. 
Economic value was claimed as another factor that takes people out of their cultural 
milieu and reduces their interaction with the environment. Livelihoods such as non-farm 
wage labor outside the village such as services, physical labor, and driving scooters, will 
cause a loss of LEK. The local people consider win and lose situations and make easy and 
economic decisions: 
Logging is illegal these days and it is very dangerous and of low economic 
value. In different words, our lives are very cheap if we are pursuing logging 
or gecko collecting [15]. 
5.3 Chapter conclusion 
  The results of the study show that local people have rich knowledge of wildlife in 
terms of identification, distribution, and explaining qualitative population trends. In the case 
of the langur, the LEK is worthwhile for conservation purposes. This knowledge could 
contribute to the gap in the scientific knowledge about the species, for a low cost. LEK is 
criticised as only providing location specific records from hunters or gatherers who have 
regular contact with the forest. Nevertheless it is very applicable in the case of the Cat Ba 
langur. The knowledge of local people could help scientists both in practice and 
methodology to document information about species that has been very rare and 
scattered. 
Knowledge of wildlife and forest trees was varied among local people and this 
research can give some possible explanations. For instance, losing frequent contact with 
the forest resources has been found to erode LEK. The elders were more knowledgeable 
than the youth. The men knew more than women in terms of wildlife and timber trees. The 
LEK was shifting away from knowledge about fauna and flora to the knowledge of 
ecological functions and services through the rising the levels of environmental 
awareness. This result also indicates that the wildlife related education programs were 
successful because the locals could talk confidently about the langur, even though most 
no longer see them in nature. The ecological knowledge held by elders and some 
informants suggests that they have a very rich understanding of ecological relationships 
and processes. For example, they spoke about the favorite habitat of the langur, and its 
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fragmentation caused by roads and forest fires. Moreover, the economic factors that 
affected wildlife population were mentioned such as: the price of wildlife; the market 
demand for wildlife; and the law enforcement (more details are provided in chapter 6). In 
addition, the interview results indicate some possible applications of LEK for conservation 
and development. The LEK about medicinal plants and honey could be employed in 
alternative livelihoods such as building medicinal gardens and beekeeping. However, there 
were several factors that hindered the project’s outcomes such as market uncertainty 
(more detail in chapter 6). Local people are willing to protect the forest if they are able to 
earn monetary benefits from conservation activities. 
While the value of LEK is acknowledged in discussions about evidence based 
conservation (Berkes 2004a; Folke 2004; Charnley et al. 2008; Gómez-Baggethun et al. 
2010; Rasalato et al. 2010), conservationists should be aware of the shortcomings of LEK 
such as inability to capture complex probabilities; being affected by personal purposes; 
and being very site specific.(Gadgil et al. 2003) Humans also have a tendency to protect 
strong critical preferences and have difficulty understanding complex processes. In 
addition, information provided by local people may be biased, especially when the 
outcomes of this information could harm their benefits and livelihoods (Fraser et al. 2006). 
LEK is very site specific and unique so it is valuable in cases of endemic species. In larger 
scale analyses, LEK should be considered for use very selectively and be used in 
conjunction with other types of information in order to obtain optimal conservation 
outcomes (Fraser et al. 2006).  
The ecological knowledge was produced and embedded within long histories of 
livelihoods in the focal social ecological systems. In facts, the knowledge of resource and 
ecosystem dynamics and associated management practices survives among locals who 
have depended on the ecological resources for their daily basis over an extensive time; 
that knowledge has been the product of interactions for their benefit and livelihood with 
ecosystems (Berkes et al. 2000).  Because of changes in SESs, these benefits and 
livelihood relationships may change as the people develop a knowledge base, learn from 
their mistakes, and adapt with the limits of their new environment (Berkes 2004a). The 
next chapter will present the contemporary livelihoods of the locals in the changing forest 
SESs. 
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Chapter  6:  LIVELIHOOD SYSTEMS OF FOREST DEPENDENT 
COMMUNES 
As chapter four has shown, livelihoods have been an important aspect of the past 
and present characters of the Cat Ba island SESs. The SESs began as a close 
interdependence between people and the forests, in which local people, many of whom 
had migrated on the mainland built a detailed level of knowledge of local species in order 
to derive much of their livelihoods. However, failed government–driven agricultural policies 
as well as population growth increased pressure on the forest resources. A higher order 
interaction, creation of CBNP and then CBBR forced a change in the SESs by banning any 
types of harvesting of forest products. This began a process of disconnection between 
people and forests (apart from conservation based employment), and take-up of 
alternative livelihoods, LEK and the means of maintaining it are being lost (chapter five).  
This chapter expands on chapter four and five by documenting the contemporary 
livelihoods of people from the three communes studied, exploring the role of livelihoods in 
the changing SES and describing the livelihood strategies used by the locals. This chapter 
also describes how local communities interact with the National Park, Biosphere Reserve 
(Rules in use) and the opportunities offered by it (ICDPs). Findings in this chapter mostly 
relate to Local Livelihood System of the conceptual framework (Figure 6-1). The 
relationships between conservation and development activities (Behaviour) are also 
analysed. This chapter uses representative quotes used to illustrate concepts. In addition, 
this chapter explores how these issues relate to system drivers. 
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Figure 6-1: Outline of the research framework aspects covered in Chapter 6 
 
6.1 Overview of livelihood systems in the communes studied  
Interviews, focus group discussions, and field observations undertaken as part of 
this research indicate that the people of Cat Ba are engaged in a wide variety of livelihood 
activities. Table 6-1 provides more detail of these activities based on the interviews with 
local people. Almost all of the interviewees were engaged in more than two activities each 
year. It was found that agriculture is central to livelihood activities in terms of dietary 
importance, allocation of time and income.  A variety of strategies have been employed to 
 
Ecosystem functions and services 
Local 
ecological 
knowledge 
Management: 
Actors, 
organizations 
Local 
livelihood 
systems 
124 
 
exploit forest resources for food and other necessities of life. The strategy of exploiting the 
forest resources may best be characterised as a multiple use system. Forests were 
formerly used for hunting, trapping, and gathering food, medicine, firewood and the raw 
materials for building and other purposes. The attractiveness of local forests and wildlife 
now makes Cat Ba a popular destination for tourists, which is indirectly increasing the 
diversity of livelihood activities.  
Livelihood activities in Cat Ba Island are different when compared to other rural 
communes in Vietnam because of a number of factors. First, most of the local people are 
of Kinh ethnicity (the majority in Vietnam) and migrated to the island from mainland 
regions. They brought with them experience in wet rice and other crop cultivation. They 
have employed intensive agricultural techniques in agriculture. Second, the communes are 
located in isolated and remote areas, such as Viet Hai. Forests have gradually become a 
part of their everyday life activities. They learnt ecological knowledge through other local 
people through daily life activities. This knowledge has been retained and transferred 
through interaction with forest resources over several decades. Diversified livelihood 
activities have developed out of a need to cope with changes and disturbances in the 
SESs. For example establishment of CBNP can be seen as a disturbance to the 
conventional natural resource use of the local people.  
All forest based livelihoods such as hunting, trapping, and gathering forest products 
have been forbidden thus the livelihood strategy of the locals needed to be adapted. 
Alternative livelihoods have emerged as a response to the loss of forest based livelihoods, 
caused by the establishment of the CBNP. These include: tourism activities and other 
related services; cultivation of new crops; honey bee farms; and medicinal gardens. This 
chapter seeks to describe and analyse livelihood activities and production systems of 
households in Cat Ba with an emphasis on the changing human relationship with the forest 
ecosystem. 
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Table 6-1: Livelihood activities and sources of income identified from interviews 
Livelihood category Livelihood activity 
Interviewees (51 people) 
Number % 
 
Agriculture 
Crop production 46 
 
 
90.20 
 
Livestock rearing 
Home garden 
 
 
Forest based  
Collecting wild honey 
16 31.37 
Collecting medicinal plants 
Collecting fuel wood 
Collecting other NTFPs 
Plantation 
Forest protection contract 
Employed by conservation projects 
Employment  Communes officer, teacher 10 19.61 
 
Services 
Grocery shop 
9 17.65 Agricultural services  
Motorbike taxi driver  
Tourism Tourist operator, tour guide, home 
based eatery 
6 11.76 
Casual labour Unskilled labour 6 11.76 
Pension Living on pension 5 9.8 
Fishery Fishing and Aquafarming 3 5.88 
Other Family and relative support 5 9.80 
Bee keeping 
Table 6-1 summarises the livelihood activities and sources of income of 
interviewees from the three communes studied. These livelihood activities are grouped 
into five main areas: (i) agriculture; (ii) forest based livelihoods; (iii) tourism and services; 
(iv) employment, comprising current employees and pensioners; and (v) others, 
comprising of physical labor, pension, fisheries, and support from family or relatives.  
6.2 Livelihood strategies in the communes studied 
Research on agricultural development and sustainable livelihoods has provided 
evidence of how agricultural households adopt livelihood strategies such as agricultural 
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intensification, livelihood diversification, and migration as responses and adaptations to 
changing SESs (Scoones 1998; Paavola 2008; McDowell & Hess 2012). The livelihood 
strategies within this research area only relate to two of these: agriculture intensification; 
and livelihood diversification. Due to the increase of tourism opportunities in the local area, 
there is no long distance migration. The chapter will discuss the rationale of these 
livelihood strategies and clarify how they relate to the drivers of changes in SES. 
6.2.1 Agricultural intensification 
Cat Ba Island’s agricultural and livelihood conditions are diverse. Some valleys and 
highland areas that do not have irrigation systems are suitable for perennial crops such as 
fruits, maize, cassavas, peanuts, beans, and vegetables. The lowlands and the valleys 
that have irrigation systems produce paddy rice, potatoes, sweet potatoes, banana, and 
vegetables. The cultivation of traditional crops such as rice, maize, and sweet potatoes 
has remained important and has seen increases in yields. Today the most important cash 
crops are fruits, vegetables, peanuts and beans. Most of these are grown intensively in 
home gardens and on agricultural land.  Cattle are still reared by some households for 
meat and agricultural purposes; however this is not extensive due to the increasing 
application of machines in agriculture. On the other hand, livestock rearing such as 
chicken, ducks, pigs, and goats has increased steadily in recent years in both home 
gardens and farming. Livestock rearing has become an important source of income, as 
well as nutritional intake for families. 
Households in the communes studied are involved in various livelihood activities but 
the primary livelihood activity of most respondents is farming. All households have 
agricultural land for crop cultivation in which they grow their subsistence food crops, and 
cash crops.  Subsistence agriculture includes rice, maize, cassava, sweet potatoes, 
potatoes, peanut, green bean, black bean, and assorted vegetables, as well as livestock 
rearing for domestic use and cash income. Another important activity is the maintenance 
of home gardens. This involves growing vegetables and fruit for sale at the markets of Cat 
Ba Town. From observation, famers in the communes sell these to wholesalers who then 
take them to the town and sell them in bulk. Sometimes farmers themselves, mostly 
women, take the vegetables and fruits to town and sell them. There are three main 
activities within agriculture, these being: (i) food crops and assorted vegetable cultivation; 
(ii) home gardens; and (iii) livestock rearing. 
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6.2.1.1 Crop cultivation 
The three communes share some points in common regarding crop cultivation, 
such as adverse social and economic conditions and locations next to the forest. However 
they differ in other features. For example, there is no income from fishing activities in the 
Viet Hai commune, whereas in Phu Long commune, for example, consists of livelihood 
activities that are predominantly sea fishing, and aquafarming (Mai 2012). Residents in all 
of the communes engage in agriculture at different levels. These activities range from 
growing some food crops and green vegetables for household use, to intensive cultivation 
of cash crops for commercial purposes. “In general, livestock rearing and rice cultivation 
are done by all people, all commune residents are involved” [20].  
The main crop cultivated differs across the three communes. Viet Hai is a commune 
of migrants; however they have been there since 1948. Recently, large areas have been 
converted to rice paddy at the Viet Hai commune. The commune manages these areas for 
rotation of two rice seasons per year. Hai Son hamlet of the Tran Chau commune is also a 
hamlet of migrants, but it is younger, having only been established in 1978. The main 
crops are similar to Viet Hai commune but they only rotate one rice season per year. Gia 
Luan commune has no rice paddy areas but they have a large amount of land for other 
food crops and fruits. The main crops grown in the Gia Luan commune are maize, 
cassava, sweet potatoes, peanuts and fruits. The agricultural land and crop cultivation in 
the three research communes is summarized in and Figure 6-2. 
Table 6-2 and Figure 6-2. 
Table 6-2: Distribution of crop cultivation in the communes studied 
Commune Total agricultural 
land (hectares) 
Rice (hectares) Other crops 
(hectares) 
Total W-S S-A 
Tran Chau 27.0 15.0  15.0 12.0 
Viet Hai 18.5 16.0 6.0 10.0 2.5 
Gia Luan 12    12 
W-S: Winter – Spring season; S –A: Summer – Autumn season 
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Figure 6-2: Distribution of Agricultural land in the three communes 
 
The annual cycle of food crops is determined largely by the availability of water. For 
example, the geographical conditions of the Viet Hai commune combined with the 
development of irrigation and drainage systems has allowed for two wet rice rotations per 
year and one intensive crop. The Hai Son hamlet of Tran Chau has an irrigation system 
but the water is only sufficient for one paddy rice cultivation per year and the rest of the 
year is spent cultivating other crops that require less water. The Gia Luan commune has 
no land for rice cultivation. They cultivate alternative food crops and fruits. Those crops 
and trees have lower water requirements. The following excerpt from one interviewee in 
Viet Hai highlights the enabling condition for two wet rice seasons per year: 
The natural dam systems (within the rocky mountain surrounding the 
commune) help our commune to store water. We are never short of water. 
We have enough water to cultivate wet rice [19]. 
The seasonal calendar of the Viet Hai commune reveals the allocation of activities 
over a typical year (Figure 6-4).  During the Winter - Spring season (Vụ Chiêm), in 
January, farmers begin with the cultivation of food crops such as rice, maize, peanuts, 
beans, potatoes, taro, ginger and assorted green vegetables. All crops are harvested by 
the end of May.  The Summer - Autumn season (Vụ mùa) lasts for the next five months 
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(June to October). Rice, maize, beans, and sweet potatoes are the main crops grown in 
this season. By the end of October all of the crops are harvested and some blocks of land 
are prepared for an intensive season. Peanut, sweet potatoes, potatoes, tomatoes, 
shallots, garlic, and green vegetables are the important crops of this season. One 
interviewee stated proudly that:  
We cultivate two wet rice seasons per year. The rice productivity is quite 
good. In the past we only cultivated one wet rice season per year, since 2004 
or 2005 (approximately) we’ve started to do two seasons per year. The 
majority people in our commune get their main source of income from 
growing rice and food crops [31]. 
  
Source: Author, 2009 
Figure 6-3: Wet land rice cultivation in Viet Hai 
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Figure 6-4: Seasonal calendar of Viet Hai commune 
 
Hai Son hamlet and Gia Luan commune share similar crop seasons with Viet Hai 
commune.  All of the main food crops are grown to a similar calendar, but Hai Son hamlet 
only cultivates rice in the summer – fall season. Gia Luan has no land for wet rice 
cultivation, alternative food crops are grown instead.  Besides home gardens, the 
households in Gia Luan have some fields (Áng) near the commune to cultivate food crops 
and fruits. Some citrus species, especially traditional orange variety, are grown here and 
are of very high value and quality. This type of orange is actually a natural hybrid of 
mandarin-orange and pomelo and it is described as having a well-balanced flavour - not 
too sweet and not too sour. However, this species has degenerated recently and the 
reasons for this still remain unknown. Local government officials and scientists have been 
investigating the causes of the problem and are seeking a way to conserve and develop 
this species. 
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6.2.1.2 Home garden 
Home gardens or Vườn Nhà, are lands surrounding the village houses. These 
home gardens present a link between nature and culture, and have played a key role in 
supplementing household income. The home garden is a small ecosystem consisting of 
plants, ponds, fodder, shelter and domestic animals (Figure 6-5). Typically the home 
garden has played a key role in agricultural experimentation, culinary diversification, and 
food security (Trinh et al. 2003). In the research area, many crops and fruits were 
cultivated such as various green vegetables, black bean, cassava, maize, banana, orange, 
citrus, pomelo, longan, lychee, jackfruit, custard apple, areca palm, and persimmon. In the 
past, the products that were produced in the home garden were for household use only 
and there was limited exchange with neighbours for other goods. In recent times, local 
people have cultivated their home gardens intensively for cash income at different market 
levels. For instance, some households supply locally to the communes, others sell to the 
Cat Ba Town for tourists, and there are some exports to Hai Phong City on the mainland.    
 
  
Custard apple, banana, and areca palm Jackfruit, banana 
Figure 6-5: Home gardens in Viet Hai 
During the interviews, respondents indicated that the income from home gardens 
contributed considerably to the total household income. However, it was considered to be 
an unsustainable alternative household income for a number of reasons. First, fruit species 
selected for cultivation were based on local experience without a holistic or master plan 
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from the local government. For example, some households cultivated lychee and they had 
very good yield and prices in the first few years. Then the neighbours learnt to cultivate 
this species too. This led to an oversupply of the markets, meaning that many lychees 
could not be sold. The second reason is the risk of disease outbreaks. This has been 
illustrated in the case of a project to rehabilitate a traditional orange species in Gia Luan. 
Many households were involved in the project with the hope that this could create another 
alternative livelihood. The orange was planted in large areas but after several years it died 
unexpectedly due to disease. The causes of this disease have remained unknown and it 
has been under investigation by relevant scientists. The project completion date occurred 
at the same time as the orange trees died. In brief, species selection and sustainable 
market for these products have been identified as the main issues in developing income 
from home gardens on Cat Ba Island.     
6.2.1.3 Livestock rearing 
The practice of animal husbandry appears to have become common on Cat Ba. 
Nowadays it is a very widespread practice, most of the interviewees kept at least some 
domestic animals such as chickens, cats, dogs, or pigs. Livestock is reared for reasons 
such as culture, sources of animal protein, and cash income. The main purpose for most 
rural locals rearing dogs is for security, and cats are for catching mice and rats. Cattle 
including cows and buffalo are used for agricultural cultivation, as a means of transport or 
to pull bullock carts. The size of household livestock holdings varies significantly from a 
single dog and cat to a large number of pigs, chickens, goats and other animals. There is a 
great deal of variation in the relative importance of animal husbandry in the local 
communes. It is a part of local culture and household income. 
The interviewees indicated many species of domestic animals such as dogs, cats, 
chicken, ducks, cattle, and goats are reared all year round (figure 7-3). Cats are not eaten, 
as with dogs in most cases. Other animals are raised for the production of meat. 
Generally, these products are for family usage or consumed locally in communes. For 
example they can be sold to home based eateries or to neighbours. Sometime, children 
and women sell meat in Cat Ba Town market for tourists. 
From the interviews, there have been some examples of households that raise a 
large number of animals, such as chickens raised for both for eggs and meat. The 
interviews from Lien Minh hamlet in Tran Chau commune indicated that they have become 
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famous for their production of a free range chicken species that has very good quality 
meat and can sell for high prices. The combination of some tourism activities with a home 
based eatery in Lien Minh Hamlet could introduce alternative livelihood activities for local 
people. The tourists come to this area for rock climbing, forest viewing and to consume 
local chickens. This story was told by one respondent: 
There are many tourists who have come here (Lien Minh), the majority of 
them are foreigners. They say that the forests are still very pristine and have 
had less impact from people than around Viet Hai. After a day trip they want 
to eat the specialty of the region (roasted free range chicken). Our chicken is 
very popular and well-known. We sell chickens nearly every day. In our 
hamlet, there are 18 households and we are mainly elders. We cultivate in 
low land areas and concentrate on rearing chickens and bee keeping [46]. 
A large number of free range chickens were raised by some households in Gia 
Luan commune. The income from this production contributes a significant proportion of 
household income for some families. The following statement highlights the significant 
source of income from chicken rearing in Gia Luan: 
The main income of our family is from animal husbandry, roughly 80 per 
cent. We raise pigs and chickens and keep bees. Our commune tends to 
support a diversity of sources of income. Nearly every household has a 
couple of bee colonies. We sold more than 30 kg of chicken yesterday. We 
have a good breed of chicken, and it has been raised half in nature, so the 
meat quality is very good. We sell the meat for 200,000 VND (about 11.72 
USD) per kg, which is nearly three times more expensive than inland chicken 
(Chicken from Thuy Nguyen District, Hai Phong City) [3].   
A similar trend was observed in regard to pig and goat rearing. Many households in 
the Gia Luan and Tran Chau communes invest in pig rearing. In the case of Gia Luan, 
nearly every family raises pigs although these pigs are not able to roam freely. Households 
have invested in building brick pigsties and have paid for vaccinations for the pigs.  Some 
households in the communes studied also stated that they have raised goats which can 
contribute a considerable source of income. “We have a significant income from 
agriculture. We cultivate crops and I must say our flock of goats is worth a fortune” [25]. 
However, goats are less popular than pigs for a number of reasons. The initial 
investment for goats is much higher than for pigs. In addition, goats have been blamed for 
the destruction of the forest if they are left to range freely. This has been a cause of 
tension with other commune members. One respondent explained that: 
You can see in our commune we do not have any fences. Sometimes goats 
destroy neighbours’ home garden or crops and the owner does not 
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compensate the damages that were caused by their animal. This has led to 
tensions in the commune [21]. 
In general, livestock rearing in the communes studied has both a direct and indirect 
effect on human and forest relationships. Animal husbandry has contributed significantly to 
household income and can reduce the chance of local people going to the forest for cash 
income in their non-farm (free) time. In addition, the availability of domestic animals can 
provide a sufficient source of protein that reduces the reliance of local people on wild 
meat. However, the level of hunting has not solely depended on the level of livestock 
rearing. Other related factors such as habit, local awareness of biodiversity conservation, 
level of law enforcement, and market demand for wild animals control the level of hunting 
and trapping of wildlife in CBBR. The relationship of these factors will be discussed in 
more detail in the next chapter. 
6.2.2 Livelihood diversification 
Since the formation of CBNP, livelihood diversification has been the main strategy 
for the households in the research areas that were formerly forest dependent. The 
development of diverse portfolios of livelihood activities among members of a household or 
group is very common in the research areas. Diversification may include planting a variety 
of crops at different times throughout the year. This strategy aims to manage the risk from 
uncertainty in crop yields and markets while making efficient use of the limited agricultural 
areas. Another form of diversification is the cash employment by one or more members of 
a household in an off-site enterprise, or collecting NTFPs while the remaining members 
work on crop cultivation. Off farm activities are undertaken because most agricultural 
operations only require intensive labour at certain times in the year. The remaining time is 
not busy and can be managed by limited labour. Locals engage in many types of livelihood 
activities such as forest based livelihoods, off–farm income and alternative livelihoods, 
such as tourism, bee keeping, and medicinal gardens. 
6.2.2.1 Forest based livelihood activities  
Based on the interview results, forest based livelihood activities can be categorised 
into three main types: natural resource exploitation; forest plantation; and forest protection 
contracts. In the past most households tapped into the forest resources for their 
subsistence needs and to earn cash income. In addition, forests were a safety net for local 
people when their agricultural yields failed. Forests provide wild meat, timber and other 
NTFPs such as firewood, fruits, medicinal plants, honey bees, and geckos. 
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Only three interviewees stated that they had income from forest plantation activities. 
The proportion of that income only accounted for less than 30 per cent of the total income 
of the three households that mentioned plantation as a source of income. It is interesting to 
note that only one commune, Tran Chau, has plantation income because they belong to 
the buffer zone. According to Gilmour and Nguyen (1999, p8) “Buffer zones are clearly 
demarcated areas, with or without forest cover, lying outside the boundaries of protected 
areas that are managed to enhance the conservation of the protected areas, and of the 
buffer zone itself, while providing benefits for the people living around the area. This will be 
achieved through the adoption of special development activities that contribute to 
improving the socioeconomic well-being of buffer zone inhabitants”. The main forest 
plantation activities came from two projects, Program 327, and the 5 million ha 
reforestation project (5MHRP) (Do et al. 2007)12. The first project is also called Greening 
the Barren Hills that started in 1993 and was completed during the 1990s. The 5MHRP 
started in 1998 and has a final horizon of 2010 (D et al. 2006). The main species planted 
were acacia and pine.  
Another significant income from forests was from forest protection contracts.  
Households signed forest protection contracts with a number of authorities such as forest 
management boards, and national park administration which imposed more restriction on 
household rights on forestry land. In return, the households received small cash payments 
for preserving or protecting the area for regeneration (Sikor 2001). The contracts 
attempted to provide compensation to the locals for their loss of forest extractive income. 
They also provided an opportunity for locals to apply their ecological knowledge in 
activities such as patrolling and monitoring wildlife, or building medicinal gardens based on 
their own knowledge. These were worth approximately 10,000 VND (about 0.59 USD) per 
year per ha in 200913. The following excerpt demonstrated the income from forest 
protection contracts:   
Our commune has 39 households which gain income from forest protection 
contracts. Each household protects 30 ha with an income of 3,000,000 VND 
(about 175.79 USD). I have 3,500,000 VND (about 205.09 USD), and an 
added 500,000 VND (about 29.30 USD) for responsibility. Our commune 
receives that income before the “Tet” holiday. It is considerable for us [29]. 
                                                          
12
 Two Prime Ministerial Decisions govern the rehabilitation of degraded forest lands: Decision 327 from 
1993 and Decision 661 from 1998. Decision 661 is the beginning of the ambitious 5 Million Hectare 
Reforestation Program. All forest rehabilitation projects in Vietnam carried out since 1993 are under these 
two programs. 
13
 This information came from interviews.  
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Local people have been employed in forest protection activities, such as Langur 
guards (Người gác vọc); Forest protection groups (Đội bảo vệ rừng - BVR), and Forest 
protection clubs (Tổ xung kích). Since 2001, local people have actively participated in 
langur conservation work on Cat Ba Island, either as “Langur Guards” or as members of 
“Forest Protection Groups”. In three communes (Viet Hai, Gia Luan and Phu Long) several 
local people are in charge to monitor and protect single langur groups, occurring in their 
areas. The patrol groups carry out 12 -15 all-day patrols per month, both on land and at 
sea. Forest protection groups are comprised of concerned villagers who are empowered 
by local authorities to patrol the forests surrounding their villages and remove traps, illegal 
tools, and forest trespassers. These groups consist completely or partly of ex-hunters who 
have given up utilizing the forest for their livelihoods.  The first two groups in Viet Hai and 
Gia Luan were established in 2002. An additional group was established in Hai Son hamlet 
near the park’s headquarters in 2011. “Forest Protection Clubs” (FPC) were established in 
six communes on Cat Ba Island. These clubs can be considered as a specific self-
managing commune task force for conservation, forest and environmental protection. 
These clubs was established in 2007. Although the langur project provides financial and 
technical supports, this program is primarily managed by the local Forest Protection 
Department. In fact, in 2013, six years after the establishment of the program, the local 
government took over full responsibility, including financial support (Stenke et al. 2008; 
Passaro 2012). 
However this employment can contribute only partially to the total household 
incomes. This is demonstrated in the following quotes: 
I am a member of forest protection clubs. In general, I patrol four times a 
month. During peak season I go seven to eight times a month. The project 
pays us based on number of patrols. Each patrol I got 50,000 VND (about 
2.93 USD) for a 5 hour patrol [35]. 
The income from the langur guard job is not very significant, only an extra for 
household incomes. I only got a couple of hundred VND each month. I like 
this job so I accepted with Ms Rossi to patrol for langurs. The project gave 
me a boost and pay for petrol costs [14]. 
My income from the forest protection group is around 300,000 VND (about 
17.60 USD) per month. The project provides us some equipment such as 
uniforms and shoes. In the dry season I can earn more money because I go 
to the forest more frequently around eight to nine times a month [5]. 
The environmental awareness of local people is rising, as is their awareness of 
forest regulations. However local people are still reluctant to speak out about natural 
resource exploitation such as hunting, trapping and the collection of NTFPs. The 
137 
 
interviewees only spoke freely when the tense of the questions was changed to past 
events. Verification of this finding was done by cross checking with the results from focus 
groups in the three communes. In addition, observations of the daily activities of local 
people indicate that forest extraction still occurs in CBBR. The general trend is that in 
recent years, the level of forest extraction has reduced significantly, however it has not 
stopped completely. In each commune there are still some people, particularly young 
people, who go to forests to collect forest products. This is highlighted in these quotes 
from interviews and focus group discussions: 
The awareness of local people about forests and forest protection has 
increased significantly recently but not wholly. Some people in our commune 
are still sneaky to go to the forest for hunting and collecting forest products. 
Most of them are from Hai Son hamlet and Viet Hai commune [focus group 
discussion in Gia Luan]. 
 
  
Figure 6-6: Ordinary forest visiting by a local resident 
A similar point of view was recorded in group discussion with people in Viet Hai 
commune: 
Illegal forest extraction still happens in our area. In hunting season, people 
from the forest protection group have to remove hundreds of traps per day. 
You could not see them because of mobile phones; they could warn each 
other before they are caught. Most of these people are from Hai Son hamlet 
and Gia Luan commune. They are very experienced in hunting and trapping 
wildlife [focus group discussion in Viet Hai].  
Our research findings share some commonality with Hoang (2008). Using data from 
295 households living within the CBNP boundary, it has been revealed that the main 
livelihood of Ca Ba people is agriculture (crops and livestock). However, forest based 
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livelihood activities contribute a significant proportion in total household income, being 20.6 
per cent. Hoang (2008) also indicated that wild honey and animals were the main sources 
of income from forests. Figure 6-7 presents proportions of different livelihood activities.  
Local people’s livelihoods have shifted away from forest resources but it is undeniable that 
income derived from the forest remains a considerable proportion of the total household 
income in CBBR.  
 
 
Varied livelihood activities Forest based livelihood activities 
 
 
Figure 6-7: Contribution of different livelihood activities (Hoang 2008) 
To sum up, the trend from interviews, observation, and focus group discussions is that 
local people in all the communes studied still extract forest products but the level is less 
intensive compared to the past. They go to the forest at any time during a year but the 
most intensive periods are from September to February, and from May to June (see Figure 
6-4). The abundance of labour in the communes between the two rotations of agricultural 
products (free time) and the lack of alternative income sources (out of tourism season) 
have meant that more people have become involved in forest exploitation. Most of the 
forest extractors are young men who engage in hunting, trapping, and collecting NTFPs. 
Logging seems to have been effectively abandoned in the CBBR.  The explanations of 
more young people being involved in the activity indicate that: 
(i) It is a physical and dangerous job that requires quick reactions:  
In CBBR, it seems no one is a logger nowadays. We could say that with 95 
to 100 per cent certainty. Sometimes, if a house needs to be repaired, 
someone from the household will go to forest to collect some trees to repair 
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it. But not many households will do this because most of our houses are 
made of brick. Gecko collection and wild honey collection continue to happen 
as young men have continued the practice [29].    
(ii) the profits from some forest products are very high compared to agricultural 
activities; 
In the past I could earn one million VND (about 58.60 USD) per day from 
forest products. In the future when could you earn one million VND per day 
from agricultural production? [19]. 
To illustrate, if you could hunt one serow, you can sell for more than 10 
million VND (about 586 USD) [25]. 
6.2.2.1.1  Hunting and trapping activities  
The results from the interviews indicate that hunting and trapping activities are very 
popular in CBBR. The local people have a long history of hunting and trapping activities, it 
is a part of Vietnamese tradition. A common message from the majority of respondents 
was that “historically, not only did I hunt; all villagers did that”. Or similarly “every local 
resident knew how to trap animals and how to make wildlife traps” [02]. Moreover, another 
interviewee from Viet Hai added “we grew up here and from childhood everybody went to 
the forest and trapped wildlife, it was one of our daily activities”.  An interviewee in Tran 
Chau added that one day he hunted six or seven monkeys because the monkeys went to 
his garden and destroyed his plants. However, most of interviewees stated that hunting 
was a popular activity in the past when it was not banned by law.  
(a) Purposes 
The interview results show that hunting and trapping wild animals occurs for various 
reasons. However, the main hunting purposes were for food, medicine and for cash, being 
for 56.86 per cent and 25.49 per cent, respectively. A considerable proportion of the local 
people did not mention the purposes because they had never been involved in hunting 
activities (25.49 per cent).  The priority for hunting and trapping in the past was for meat. 
Many of the respondents explained that they were very poor and hunting allowed them to 
increase their nutritional intake. If they did not hunt they could not have meat to eat. 
Another interviewee in Gia Luan stated that they used to trap primates such as yellow 
monkeys for meat (although not langurs) or to sell for cash to buy rice. Similar information 
was gained from a respondent in Viet Hai: 
We trapped yellow monkeys to exchange for rice. In the past we did not have 
enough rice to eat. We only cultivated one crop per year. We had to eat corn, 
sweet potatoes, and cassava instead of rice [22].  
 An interviewee in the same village added: 
140 
 
Whenever we had a party we only needed to carry a gun to the forest and 
then five or six wild animals were enough to cater for the party [27].   
  
Figure 6-8: Purposes of hunting and trapping wildlife 
Another common reason to collect wild animals was for making medicine. Yellow 
monkey, langur, serows, burmese python (Trăn đất), and some birds are the main species 
that are used for medicinal purposes.  People believe some organs of the yellow monkey, 
such as the bile, can cure cancer.  More common is an animal balm or glue that is made 
by boiling animal bones for seven to eight days. Animals used for making this balm include 
yellow monkey, langur, serow, and the burmese python. In the past there were plenty of 
them so only bones were used to make the balm, but now they make balm using the whole 
body of those animals. The langur was used for making balm only, but not for meat 
because of the smell. Other interviewees shared similar information like that “Before the 
1970s almost all villagers were hunters, but they did not hunt the langur. We hunted firstly 
for meat, and then for bones for making medicine” [13, 20]. In addition, through interviews 
it has been revealed that the traditional use of langur balm was as medicine for pregnant 
women and breast feeding mothers. This medicine is used to assist women to recover 
quickly after giving birth. 
Another type of medicine mentioned during the interviews is tonic wine “snake 
wine”, which contains geckos, snakes, birds and some other wildlife. The interviewees 
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revealed that in the past this snake wine included parts of primates, especially foetus. This 
wine is considered as an energy drink for men. 
Government policy was claimed as one of the reasons for local people to trap 
yellow monkeys in the past. One elderly interviewee explained that “in 1955 to 1960, 
government officials bought hundreds of yellow monkeys for export purposes” [10]. Similar 
information was given by another interviewee of the same village (Gia Luan).  
“Government officials had made purchases many times during that period, and each time 
they bought hundreds of yellow monkeys for medicine or for research purposes. They 
stayed here and brought very big cages for collecting yellow monkeys” [10, 16].  
(b) Techniques 
The main methods for catching wildlife on the island include using various types of 
traps, as well as sport and military guns. In answering the question “do you know how to 
hunt and trap wild animals?” a wide range of responses was given. A diversity of traps 
were identified which can be used to catch different animals. For example people said that 
they used “Bẫy giường hay rãi vang” the monkey trap or the net trap for the yellow 
monkey. This type of trap was described as being like a bed covering of net with some bait 
inside. When the monkeys entered they became entangled in the net so it was possible to 
catch a couple of monkeys at a time. Other popular kinds of traps mentioned in the 
interviews include:  string trap (Bẫy dây), for catching small animals; noose trap (Bẫy 
thòng lọng), for catching Serow; cage trap (Bẫy lồng) for Squirrels and some small animals 
and porcupine traps (Bẫy sập), for catching Asiatic Brush -Tailed Porcupine. The steel 
foothold trap (Bẫy cùm), has been used in the area but the locals said they were not 
common because it is dangerous to use. 
Local people indicated that the hunting season in the forest did not last for the 
whole year. They would only go to the forest at certain times of the year to catch animals, 
during the period between the two cultivation seasons. One interviewee stated that not 
every type of animal was hunted and trapped at the same time of year. He gave an 
example of the best season and times for hunting and trapping wildlife: 
This season (August) youngsters only capture some geckos, not bee or 
honey collection. Squirrels are often hunted in May and June and Civets are 
hunted in September and October. You only see squirrels from 4 pm to 7 pm 
when they go to find food [19]. 
Guns are claimed as the main weapon used to kill the langur. Therefore, the langur 
conservation project has encouraged local people to hand their guns to the Cat Ba langur 
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Conservation Project in return for a compensation payment. One man in Viet Hai stated 
that he had to hand his gun to Ms Rossi, but he still made some profits from handing in the 
gun. He explained that the money paid from handing the gun to the project was higher 
than the original value for buying his gun [29]. By law no one can possess guns except 
rangers and some armed forces. However the local people claimed that there are still 
some guns in the area which are hidden in the forest between hunts [29].  
6.2.2.1.2 Reptile collection 
Local people collect reptile species such as geckos, snakes, turtles, and tortoise. 
However, the results from interviews indicate that snake, turtle, and tortoise populations 
have reduced significantly in recent years, so local people mainly collect the gecko. 
Reptiles are sold in both local markets for tourists, and to an illegal trading network. These 
reptiles are transported to Hanoi and then exported to China. Many local people have 
been involved in reptile collection as it brings huge profits without any need for 
investments. One interviewee mentioned that: 
It’s a very good business. Tourists like those animals for eating and drinking 
at local restaurants. They want to try something different to what they 
normally have [25]. 
In addition, local restaurants have signed a pledge not to serve wild animals in their 
restaurants. When the wildlife trade became illegal it pushed the price of these animals 
very high, but there is still a high demand. Local people have gained huge profits from 
collecting reptile species for local markets and the wildlife trade networks.  The local 
gecko, gekko gecko, is extensively collected and sold in the wildlife trade for many 
purposes, but the most common use is for making tonic wine. The respondents explained 
that the local gecko were expensive compared to gecko in other regions. One local gecko 
could sell from 70 to 100,000 VND (about 4.1 to 5.86 USD). Especially large geckos 
greater than 20 cm long could sell for higher prices, up to 200,000 VND (about 11.72 
USD). 
In the past gecko collection was a part of local subsistence. Since establishing the 
CBNP all activities that harmed the biodiversity of the Park were banned and gecko 
collection became illegal. A lot of interviewees stated that they used to collect geckos, but 
they have stopped now. They offered a number of reasons to explain this. First, the gecko 
population has reduced significantly and they can now only be found in remote areas with 
limited accessibility. Therefore, modern gecko collectors need to be young, strong and 
quick enough to catch the geckos. One elder stated that “we don’t go to the forest any 
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more. Only young people go to the forest for gecko collection as they have good vision 
and quick responses” [13]. Second, they talked about accidents related to gecko 
collection. As one respondent pointed out: 
There were some severe accidents related to the gecko collection, which 
involved falls from very high cliffs in the BR. Due to the safety risks the 
number of gecko collectors has reduced significantly [37]. 
Although most local people are afraid of accidents related to gecko collection, there are 
still a few young men who are gecko collectors. These activities are easily hidden from 
rangers and patrol team members. There is still very high demand for geckos in the 
markets. One interviewee commented that “there are not enough geckos for the traders. 
They purchase all the geckos and they can get from the collectors” [5]. Having spare time 
during a year is another reason why local people are still involved in gecko collection. 
Farmers could be gecko collectors between two crops when they have nothing else to do. 
More importantly, gecko collection is a part of Cat Ba culture. Those locals who grew up 
here have been practising these activities for a long time.  
6.2.2.1.3 Other NTFPs gathering 
Local people in the research area have also supplemented their incomes through 
the exploitation of NTFPs, including honey, medicinal plants, fire wood, bamboo, forest 
rattans and similar species. The local people are totally dependent on orders from the local 
market for tourists and outside traders. Because of strict prohibitions on illegal logging and 
hunting, NTFPs have become an important source of forest income for the local people, 
especially for communes that are next to the forests. However, some traditional NTFPs 
such as fire wood are no longer commercial goods. Local people collect fire wood for 
household utility only. A similar trend was found in the case of wild food and fruit collection. 
The value of those products is lower than other alternative livelihood such as physical 
labour and tourism related activities. 
Wild honey collection is a traditional activity for local communities. The honey has 
been collected for personal use and sale, but now with the development of transport and 
tourism it has become a commercial product. Tourists want to bring some honey bee 
products to their home because of its fame. The price of wild honey is very expensive. One 
respondent told that one bottle (65ml) of wild honey could be sold for 450,000 VND (about 
26.37 USD) [19]. Despite the high price, there is still a very high demand for wild honey. 
The interview results indicate that local people are still involved in wild honey collection, 
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but similar to gecko collection, it is only young men. They spend their free time seeking 
extra cash income. 
The local forests are very rich in medicinal plants. Local people still collect some of 
them for their daily use such as herb teas, or cures for the common cold, cough, flu, fever 
or stomach ache. Some household who have rich traditional knowledge of medicinal plants 
still harvest medicinal plants in the forests for cash income. However, they complain that 
they have products but do not have stable markets. Some projects have supported them to 
build medicinal home gardens but they have had difficulty selling their products. Some 
people sell products in the local markets at Cat Ba Town for tourists, some others use their 
personal network to export products off the island.   
6.2.2.2 Tourism activities as an alternative livelihood for local people 
Tourism is becoming increasingly important to the livelihoods of Cat Ba residents in 
general and in the three communes studied. Viet Hai and Tran Chau communes have 
direct benefits from tourism activities, while the Gia Luan commune has only indirect 
benefits.  
Viet Hai and Tran Chau have become tourist destinations in recent years. Tourists 
visit Viet Hai for forest and wildlife viewing. Because of the commune’s remote location it is 
only accessible by boat or by foot from CBNP headquarters. First, travel by boat to Viet 
Hai commune is available as part of day tours from Cat Ba Town, or two to three day tours 
from Ha Long Bay on Cat Ba Island (Dawkins 2007). The other option is to hike 10 
kilometres from the CBNP headquarters to the commune. Tourists on these tours spend a 
few hours in the commune and then walk up to Navy Peak to look out over Cat Ba 
Archipelago. Some groups have lunch in one of two home based eateries in the commune 
and then return to Cat Ba Town by boat. On the other hand, in Tran Chau there are two 
popular destinations for tourists. First, they visit Hospital Cave in Hai Son hamlet on the 
way to Cat Ba Town. Another destination is Lien Minh hamlet. Tourists visit here for forest 
viewing and rock climbing, and some of them stay in the hamlet to have lunch in a home 
based eatery. 
The incentive to local people in the form of cash and/or material is an important 
factor in strengthening local support for tourism as an alternative livelihood. In general, the 
main direct benefits from tourism in these communes are from the increased consumption 
of agricultural products as a result of various income generating activities. Local produce 
such as vegetables, chicken, eggs, fish, honey, and fruits are sold to local hotels, 
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restaurants, home based eateries, and tourists. The local farmers can shift to more 
marketable crops. However, the increase in income from tourism is not equal across the 
people of the commune. Some households consider tourism as their main source of 
income, while others consider it only as an economic buffer if agriculture is not enough to 
maintain their livelihoods. Traditionally, subsistence agriculture was the basic source of 
income for most villagers. Income from tourism assists farmers to pay for their children’s 
education, health care, and utility bills as well as to buy more modern facilities such as 
motor bikes and white goods.  
Importantly, tourism has created a significant number of jobs through hotels, 
restaurants, guest houses, travel agencies, and souvenir shops. The demand for locally 
produced goods like food, beverages, and handicrafts has risen in parallel with the 
increasing number of tourists. Consequently, opportunities for small scale local businesses 
have been created that could bring more jobs for local people. Many people around 
national parks and tourist destinations have established new businesses with low 
investments, for example home based eateries or drinking shops, souvenir shops, and 
small scale poultry farms. Many women and children are involved in selling souvenir goods 
in the town market or on the streets near the Cat Ba town. A significant number of men 
work as motorbike taxi drivers (Xe ôm) because of the small investment required and 
flexibility of time it provides. The following quotes illustrate these views: 
After the establishment of community based tourism in Viet Hai my family 
income has increased significantly. Tourism accounts for more than 50 per 
cent of our income. I signed contracts with tour operators in Ha Noi and Cat 
Ba Town to provide lunch for tourists. Tourists bring benefits not only to our 
family but also other families. For example they have lunch here so I have to 
buy green vegetables, eggs, and chickens from my neighbours. Without 
tourists they would not sell those products with high prices. If they sell 
vegetables at Cat Ba Town market, the profits do not cover the costs to grow 
them [20].  
I could say one tourist could benefit four to five households. One family sells 
vegetables. Other families sell rice and other crops. Other families sell 
poultry. And one person could earn money from being a motorbike taxi driver 
[27].  
Another tourism related employment opportunity for locals as self- employment is to 
be a tour guide for viewing native forests. As illustrated:    
I am a local. I know our forests well. I have worked as a tour guide for a 
couple of years. I like this job not only for the income but for my own 
pleasure. In addition, our family also has a small eatery where we sell roast 
chicken. Tourists really love our chickens. It is a speciality of Cat Ba and very 
famous [46].  
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One household in Hai Son hamlet signed a contract with the local People’s 
Committee to protect and use Hospital Cave for tourism activities. 
We are directly involving in tourism activates and these activities account for 
50% of my total household income. This includes selling tickets for viewing 
Hospital cave and selling drinks and food for tourists. In the future we will 
invest more in those activities and we will quit our other jobs [42]. 
Opportunities to participate in tourism are distributed unevenly in the three 
communes. The main areas of concentration are in Cat Ba town and around the Park 
headquarters, Viet Hai communes and, to a lesser extent, along a major access road. 
Within the commune, those with strong financial, human and social capital, such as having 
a strong network with outside tourism agencies and marketing abilities, have more 
advantages. In addition, tourism is very seasonal, concentrated in summer, especially on 
weekends and holidays. The opportunities created directly and indirectly from tourism 
have greatly and positively impacted on livelihoods of the local residents. More details 
about indirect benefits from tourism to the local’s lives are outlined in the section 5.2.4 and 
in chapter 7.  
The indirect benefits from tourism are most common for people in Gia Luan. In this 
commune there are no tourist attractions. Gia Luan harbour connects to the Quang Ninh 
province, and is the only place for some locals to earn extra money from tourism. Some of 
them work as motorbike taxi drivers, drink shopkeepers, and retailers of some cooked 
foods and fruits at small mobile shops. In both Hai Son hamlet and Gia Luan, large 
quantities of agricultural products can be sold in local markets at very good prices for 
tourists.  
We could sell easily our agricultural products with a very good price. My wife 
had rented a kiosk in Cat Ba Town market for selling root crops and green 
vegetables. It is a really good business these days [41]. 
 
6.2.2.3 Beekeeping  
Recently, beekeeping has become common in Cat Ba and promises an alternative 
livelihood for local households for several reasons. One reason for this is because of the 
increasing market for Cat Ba honey. Another reason is that many ICDPs introduced 
techniques and materials for developing beekeeping on the island. The results from 
interviews at all three communes indicated that bee clubs had been established in each 
commune, however, with varying levels of success. Only three interviewees stated that the 
income from beekeeping contributed significantly to their household income (see Table 
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6-1). Of those interviewees one household had an income from beekeeping that 
accounted for 90 per cent of their household income. He also added that “with 10 to 15 
bee colonies, a household could earn 10 million VND (about 586 USD) each year” [39]. 
Some interviewees added that they were involved in beekeeping just for availably of 
resources for beekeeping such as garden flowers and forest flowers. In general, each 
household has at least one or two bee colonies in their home gardens.  
In interviews, locals explained several reasons for developing beekeeping on the 
island. First, this activity does not require a large area of the land. In their home garden, 
they could combine the cultivation of fruits, vegetables, and food crops with bee colonies. 
Second, the local people could conserve the native Cat Ba bee species. This is especially 
important because this bee might be lost if there are no good development strategies. 
Moreover, beekeeping could create more jobs for local people in their current free time 
between the two crop rotations. This could reduce the need for communities next to 
protected areas to seek income from the forest.  The income from beekeeping has been 
significant. Figure 6-9 illustrates the model of successful beekeeping in Hai Son. This 
family places beekeeping boxes under fruit trees in their home garden. This family could 
earn incomes both form beekeeping and from agriculture.  
  
Figure 6-9: Beekeeping in Hai Son Hamlet – Tran Chau commune 
Despite this promise, beekeeping has faced failures in some communes. In the 
case of the Viet Hai commune, bee colonies died or flew away after a certain time. 
Pesticides and fertilizers used in crop cultivation led to this failure, according to experts 
(Dawkins 2007). Other reasons included lack of financial and technical support. Some 
households did not know how to keep bee colonies in winter time, and if the bee colonies 
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died they did not invest further in the beekeeping activity. The extension of bee clubs for 
locals who did not participate in the project was stated as another cause of harm to the Cat 
Ba species.  This is because it involved importing invasive bee species from the mainland. 
In order to overcome these issues, a more holistic view in terms of general development 
and local needs is required.  
6.2.2.4 Other livelihood activities 
Recently, paid unskilled labour is another livelihood activity of some households in 
the research communes. Such kinds of jobs, which allow local people to reduce their risks 
and to diversify their incomes, are very available in the island due to tourism, especially in 
the summer peak season, and increasing development activities.  Most of the interviewees 
who earn income from manual labour are young men. They provide labour for many types 
of projects such as house building, road making and domestic jobs. Apart from these jobs, 
there are many types of labour related to tourism, such as working in hotels, restaurants, 
and beaches in town. All jobs are described as physically demanding, casual, and 
seasonal. A man from Hai Son hamlet explained: 
Our family earns 50 per cent of our income from agricultural activities such 
as rice, food crops, fruits and livestock rearing. Our other income comes from 
casual labour. I work in many kinds of jobs, such as building houses, road 
construction, digging holes for poles on the power grid… It is all hard work 
but provides instant cash for our family needs, such as clothing for the kids, 
school tuition fees and buying electrical equipment [37]. 
As indicated earlier, in the communes studied crop production and small livestock 
rearing are livelihood activities common to almost all households. However, some 
households have income from other sources such as wage, pension, unskilled labour, and 
fisheries (see Table 6-1). The household incomes from this category of livelihoods are low 
for several reasons. Only a few people live completely on pension. They are elderly 
pensioners who are former public servants, such as former commune officers, teachers 
and retired solders. In some cases, parents receive remittances from their children. These 
households are also engaged in other livelihood activities such as cropping, livestock 
rearing, and home gardening. Two interviewees had invested their money in small grocery 
shops. Included in this group are activities such as formal employment, specifically 
commune officers who receive a reasonable and regular salary. In addition, only three 
interviewees said that they have income from fishery or aquaculture that because those 
communes are located in inside and adjacent to the park boundaries. Their long – 
established livelihoods were depended on the forest resources and agriculture.    
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6.3 Integrated conservation and development projects in the communes studied 
There are many integrated conservation and development projects (ICDPs) 
implemented on Cat Ba Island. Brooks (2010) has identified 41 internationally funded 
initiatives over the last two decades. He grouped them into four main categories: research 
studies; national development projects; community development projects; and ICDPs. 
ICDPs can be further broken down into projects with the principal purpose being either 
conservation or development. ICDPs are of interest in this study because these projects 
could assist the local pursuit of alternative livelihoods that are compatible with 
conservation.   
6.3.1 Overview of integrated conservation and development projects in the 
communes studied 
Brooks (2010) also explored possible reasons as to why the small island of Cat Ba 
has been able to attract so many projects from worldwide donors. First, it is the significant 
biodiversity value of the island with the existence of the endangered primate, the Cat Ba 
Langur, as the main source of attention. Almost all project and research documents refer 
to the langur, and draw links between project activities and the conservation of that 
species. Second, the poverty rate of the island is noteworthy.  In the Hai Phong City 
Province, there are only three communes that are eligible under Program 135, the “Socio-
economic Development of the Most Vulnerable Communes in Ethnic Minority and 
Mountainous Areas in Vietnam”, all of which are on Cat Ba Island. Since the 2000s, many 
scientists have drawn linkages between poverty rates and resource extraction which 
threatens the remaining langur population (Nadler & Long 2000; Timko 2001; Dawkins 
2007; Stenke et al. 2008; Schrudde et al. 2009). The development of alternative 
livelihoods to enable the poor to relinquish forest based incomes is an important objective 
for donors. Lastly, a pertinent research aim has been to explain why rural communes 
remain in poverty, despite receiving increasing revenue from tourism every year, due to 
their proximity to cities such as Ha Long and Hai Phong. And lastly, the island is populated 
by majority Kinh people, who are renowned for their knowledge and ability in wet rice 
cultivations. All of these factors have made the island a favourable destination for many 
projects and programs.  
Brooks (2010) selected 14 ICDPs implemented on Cat Ba Island for evaluation 
through a desk study of project grey literature, interviews, focus groups and workshops 
with project stakeholders. The results indicated that the overall outcomes of projects were 
only “adequate”, and project activities were not sustained after finalisation.  The projects 
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seemed to finish within the given timeframe and focus on livelihoods and income. On the 
other hand, the linkages between development and conservation outcomes were weak. As 
a diversion from forest based income and the introduction of alternative livelihoods, and 
community development interventions were considered as the main objective. In addition, 
lack of adaptive management at the landscape level constrained the effectiveness of 
ICDPs, especially in the context of multiple projects implemented in a single landscape.  
With regards to POC in Viet Hai Commune, Dawkins (2007) evaluated six ICDPs 
and indicated that, to achieve more effectiveness, research should focus on the design 
phase and more meaningful participation of local people. The design of ICDPs must 
include appropriate social-economic research to complement environmental research in all 
affected agencies. In order to achieve sustainable outcomes, appropriate capacity building 
for local partners should be undertaken to ensure effective project management and 
monitoring.    
In conclusion, these studies pointed out the shortcomings of the ICDPs 
implemented on Cat Ba Island. Lack of meaningful participation of local people in 
designing projects was the main concern. In addition, the timely completion of the projects 
was another issue. Most of them were undertaken in one to three years. Therefore, the 
projects paid attention to the number of activities rather than the persistence of outcomes 
of activities after project completion. The linkages between conservation outcomes, 
development interventions and alternative livelihoods were weak. In order to strengthen 
those linkages; baseline information of both SESs and the areas where projects were to be 
implemented should be conducted, and the multiple projects should have joint activities. 
Local partnerships should be developed to support projects so their results can persist 
beyond project completion.    
In order to understand more about the ICDPs implemented in the communes 
studied, the current study drew on secondary data about the 11 relevant projects. The 
Table 6-3 below describes briefly the main purposes as well as main activities of the 
selected projects.  
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Table 6-3: ICDPs implemented in the three communes studied (Brooks 2006; Brooks 2010) 
# Project title and 
principle purpose 
Implementing 
agencies 
Duration Affected 
communes 
Main activities 
1 Strengthening 
Environmental 
Education in Cat Ba 
National Park (C)14 
(The World 
Wildlife 
Fund – 
WWF)  
1999-2000 Tran Chau, 
Gia Luan, 
Viet Hai 
- Seminars, Workshops included rangers, NP staff and 
communities inside and adjacent to the CBNP 
- Establishment of two Green Clubs in primary schools of Khe 
Sau (or Hai Son) hamlet and the NP headquarters 
2 Beekeeping Project  
(D)15 
DED, 
BDRC, FFI, 
WU 
2000-2001 Tran Chau, 
Gia Luan  
- Establishment of beekeeping associations 
- Training 
3 Cat Ba Conservation 
Project (C)  
FFI, YU 2000-2001 Gia Luan, 
Hai Son and 
Viet Hai 
- Establishment of two conservation clubs in Gia Luan and NP 
headquarters for student from kindergarten to year nine 
- Signatories of a stewardship agreement (SA) in Gia Luan, 144 
households, 591 people 
4  Cat Ba Langur 
Conservation Project 
(C)   
ZGAP, 
DARD, 
HPPC 
8/2000- 
ongoing 
Tran Chau, 
Gia Luan, 
Viet Hai 
- Protection of the Cat Ba Langur: the locals are employed 
through Commune Forest Protection Groups such as (FPG), 
(LGs), and (FPC)  
- Conservation awareness and education program: focusing 
                                                          
14 (C) Conservation is the principle purpose of a project 
15 (D) Development is the principle purpose of a project 
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education activities on local decision-makers and known 
resource users (e.g. hunters, trappers and wildlife traders). 
5 Contributing to 
biodiversity 
conservation of Cat 
Ba National Park 
through community 
activity (D) 
UNDP, WU 
 
2000-2003 
 
Gia Luan, 
Viet Hai 
- Improve authorities, community awareness of NP, capacity 
building, technique. Income-generating models, 15 technique 
training courses on growing vegetables, orange trees and bee 
keeping. 
- Oranges in Gia Luan: 81 household gardens, 3 ha, invested 
VND104 million.  
- Organic vegetable cultivation and beekeeping in Viet Hai: In 
response to the problem of polluted vegetables, the reduction in 
the use of pesticides and chemicals in the commune became a 
focus of the production models. 12 households of vegetable 
production. Loans (from a project revolving fund) of around 
VND1 million were given to participating households to improve 
production through new techniques and seed varieties. A model 
of beekeeping was established at ten households with 39 
beehives. The project budget for the revolving loan program was 
$11,030. The repayment was 40 per cent.  
6 Gia Luan Orange 
Commercial 
Cultivation Project (D) 
   
CRP 
(Centre for 
Rural 
Progress) 
2001-2004 Gia Luan 
- To restore and cultivate the rare Gia Luan citrus variety that had 
been damaged by a “citrus greening disease”, with 11 
households 
- Funding was provided for nursery gardens, saplings, fertilizer  
- Selecting some antibiotic/antiseptic medicine and providing 
technical training. Overall 1.5 ha of orange grove was developed 
and 500m2 of orange seedlings were developed. 
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7 Cat Ba Integrated 
Conservation and 
Development 
Program (D) 
AFAP, FFI,  
BRDC, 
DAXC 
10/2002 – 
10/2003 
 Tran Chau,  
Gia Luan 
and Viet Hai  
- 119 beekeeping households in 5 communes signed an 
stewardship agreement, Identified 150 “model bee farmers” for 
the project 
- Conducted six technical workshops, provided basic and 
advanced training in beekeeping across the communes 
- Conducted “train the trainer” workshops for 30 key bee-keepers 
and DAXC staff 
- Supplied beekeeping equipment 
- Conducted a product, processing and certification workshop. 
Developed Bee Clubs in five communes: Tran Chau; Xuan Dam; 
Hien Hao; Gia Luan; and Viet Hai Communes. 
8 Coastal Biodiversity 
Support Project (Ha 
Long and Cat Ba)(D) 
FFI, DAXC 2003 on 
going 
Viet Hai 
- The development of a Community Based Tourism (CBT) model 
in Viet Hai Commune. Various meetings were held to raise 
awareness of CBT.  
- Community Program: Part of this was to gain the ongoing 
support of beekeepers and Bee Keeping Associations on Cat Ba. 
Thirty beekeepers attended an advanced five day training 
course.  
9 Endangered Species 
Conservation in Cat 
Ba National Park 
PHASE I (C) 
AFAP Phase I: 
9/2003-
5/2004:  
Tran Chau, 
Gia Luan, 
Viet Hai 
- A focus on raising conservation awareness within local 
communities and tourists. 
- Printed “Save the Cat Ba Langur” t-shirts  
- Developed a poster/calendar with an environmental protection 
theme; and an “environmental education trail” and put together 
some environmental education information points (accompanied 
by a brochure) along an existing trail. 
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10 Tran Chau Goat 
Revolving Fund (D) 
CRP 8/04 – 
6/05 
Tran Chau 
- Provided VND150 million of the funds to set up a revolving fund 
for local villages to borrow money to rear goats. The revolving 
fund was designed to remain in the commune and be used for 
different initiatives in the future. A key aspect of the project was 
that the monitoring of the fund is by other villages who will be the 
future recipients of loans from the fund 
- Set-up Farmer’s Extension Service Group to provide a link 
between local government agencies and project beneficiaries. To 
provide a mechanism by which local needs and concerns could 
be conveyed to local government effectively, and also as a way 
for members to share experiences. 
11 ICDP for conservation 
of Cat Ba Langur 
PHASE I and II (C) 
AFAP Phase I: 
8/05-8/06; 
Phase II: 
8/06-11/06 
Gia Luan, 
Tran Chau 
Phase I  
- Formulation and support of the five Forest Protection Unions 
(FPUs). Including land-use plans, contracts, capacity building, 
and Environmental Education Training and promotion of 
sustainable beekeeping, NTFP and ecotourism 
- Community education and awareness campaign about the 
Langur. 
Phase II  
- Livelihood generation activities providing increased income for 
local people 
- Local communities aware of the importance of Langur 
protection and biodiversity conservation 
- Sustainable eco-tourism models, developed and tested in 25 
households 
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In Figure 6-10 the projects implemented in each commune are categorised into two 
groups: those with a development focus (D); and those with a conservation focus (C). Gia 
Luan had the highest number of projects (9) compared to Tran Chau and Viet Hai (8, and 
7 respectively). More than fifty per cent of the projects had the primary purpose of 
conservation. Tran Chau, particularly the Hai Son hamlet, had the highest proportion of 
development focused projects, with five projects equivalent to 62.5 per cent. The smallest 
proportion of development projects was four projects equivalent to 55.6 per cent in Gia 
Luan. Figure 6-10 illustrates the proportions of projects:      
 
Figure 6-10: The distribution of ICDPs by the primary purpose in three communes 
The main development activities of the projects implemented in the three 
communes studied have been analysed. The results indicate that six main alternative 
livelihoods were developed in the communes, of which beekeeping was the most common 
option. There were four projects in Gia Luan focused on the development of beekeeping 
through workshops, technical support and the provision of bee boxes and beehives. 
Similarly, three beekeeping projects were established in Viet Hai and Tran Chau. Only Gia 
Luan had a traditional orange species that needed preserving. The people of Gia Luan 
commune were very enthusiastic to be involved in the orange projects, but in the end the 
orange trees died. This has been blamed on  “citrus greening disease”, the cause of which 
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is still under investigation. This orange species attracted the attention of two projects, from 
nursery gardens to harvesting.   
In terms of tourism activities, There were two projects in the communes, one in Viet 
Ha focussed on community based tourism, and another in Tran Chau to support 
ecotourism. Both projects were welcomed by the communes, but there were only a limited 
number of households that were able to adopt tourism as an alternative livelihood. 
Similarly, the goat revolving fund projects in Tran Chau were successful with regard to 
drawing on the idea that locals can borrow from revolving funds to develop similar 
activities such as pig and chicken rearing. Some families had significant incomes from 
goats (more detail in section 6.2.2). With reference to sustainable NTFPs, this field 
attracted only one project, on medicinal gardens, implemented in Gia Luan and Tran Chau 
with limited funding and technical support. Table 6-4 presents the breakdown of 
development activities: 
Table 6-4: Main Development activities of ICDPs in the communes studied 
Main activities Tran Chau Gia Luan Viet Hai 
Beekeeping  3 projects 4 projects 3 projects 
Citrus cultivation  2 projects  
Community based tourism   1 project 
Ecotourism 1 project   
Sustainable NTFPs 1 project 1 project  
Goat revolving fund (husbandry) 1 project   
-Set up a revolving fund for other initiatives. 
- Form a farmer’s extension group 
  
The environmental education activities have become well developed all over the 
island, and in the three communes studied in particular. All projects offered various types 
of environmental education and promoted the conservation awareness to both locals and 
tourists. There were three projects targeting school aged children with the main objective 
to conduct environmental education. Three Green Clubs were established in the schools 
but these clubs operated for only one year and ended when the project ended. The 
breakdown of conservation activities was as follows: 
- Seminars and workshops with rangers, NP staff and communities inside and 
adjacent to the CBNP  
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- Establishment of three Green Clubs in three  schools 
- Establishment of two conservation clubs in Gia Luan and NP headquarters for 
student from kindergarten to year nine 
- Conservation awareness and education program: focusing education activities on 
local decision-makers and known resource users (e.g. hunters, trappers and wildlife 
traders) 
- Various meetings were held to raise awareness of CBT 
- A focus on conservation awareness rising within communities and tourists 
- Developed a poster/calendar with an environmental protection theme 
- An “environmental education trail” and put together some environmental education 
information points (accompanied by a brochure) along an existing trail 
- Local communities aware of the importance of Langur protection and biodiversity 
conservation 
- Signatories of a stewardship agreement (SA) in Gia Luan. 144 household, 591 
people and 119 beekeeping households in five communes signed the SA, as a form 
of direct compensation for conservation (forest protection contracts) 
- Employment of locals through Commune Forest Protection Groups (LGs), (FPG), 
and (FPC). 
- Improve authorities 
- Community awareness of NPs 
  It is important to note that all ICDPs implemented on the island set a target for 
improving local environmental awareness and in more than half of them had conservation 
as their principle purpose. Brooks (2010) highlighted that the main activities of the projects 
were based on views of external experts, both national and international, who were in 
favor of delivering various approaches to environmental education. The premise being that 
the locals, equipped with sound environmental knowledge, should be better able to protect 
the environment, but they did not all suits local conditions.  
The future generations of the island would understand the importance of 
biodiversity conservation, especially the importance of the existence of the langur, for the 
island. The local people could perceive the linkages between conservation and economic 
development. However it is clear that conservation education is no panacea for 
biodiversity loss, as the locals may continue to pursue short–term gain at the expense of 
the environment. Locals would not participate in conservation activities without incentives. 
Acknowledging this notion, many projects delivered incentives to the locals ranging from 
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providing free items, e.g. t-shirts, and caps, to paying allowances to compensate locals for 
attending education activities. The Cat Ba Langur Conservation Project has been the 
leader in terms of compensating local people in conservation works. The next section 
describes the knowledge and involvement of the local people in the projects. 
6.3.2 Local understanding of ICDPs 
Local people were asked if they knew of ICDPs in their areas and which projects 
they had taken part in. The results showed that almost all interviewees were aware of the 
presence of ICDPs in their communes (98.04 per cent) (see Table 6-5). Only one 
interviewee said that they “did not know any”. The interviewees were able to categorise the 
projects into two types, those focusing on economic development, and those focusing on 
conservation. In general they were able to name development and conservation projects. 
Although there were many conservation projects implemented in the research areas, the 
locals seemed to only be aware of the Cat Ba Langur Conservation Project, which they 
called the “Langur project”. Similarly, they said that their commune had beekeeping 
projects and AFAP projects, the projects that funded by Australian Foundation for Peoples 
of Asia and the Pacific, that included all other development initiatives. A significant 
proportion of interviewees (70.59 per cent) stated their participation in projects.  Of these, 
only 7.84 per cent said that they were involved in both conservation and development 
projects. A similar proportion of interviewees had taken part in development or 
conservation projects, accounting for 31.37 per cent each. However it is likely that the 
number of people engaged in conservation projects was higher than stated, as many 
participants may not have realised their activities were part of a conservation project. It is 
likely that these projects were confused with the general propaganda programme of the 
NP. In addition, the local assumed that only employment in commune forest protection 
groups was participation of the Langur project. In fact, the project activities were varied.  
In general, most of interviewees knew of the Langur projects (94.12 per cent) 
whether they classified as participation in any projects or not, but less than 7.84 per cent 
knew of development projects and all of those people did not participate in any projects 
(see Table 6-5). There are some possible explanations for this difference. First, the lifetime 
of the projects may have influenced the local understanding. The Langur projects have 
been running for more than a decade compared to one to three years for other projects. 
Second, the frequent visits of the Langur project staff to the commune have impressed all 
of the locals. Dr Rossi was mentioned in many interviews. Third, the environmental 
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education component of the projects has been very effective with the locals. Lastly, the 
projects which combined both environmental and development components by providing 
conservation jobs, such as working at forest protection groups, langur guards, and forest 
protection clubs, may have been considered conservation rather than development 
projects. However the allowances from these projects have been a factor in encouraging 
more conservation behaviours from ex forest harvesters. But more importantly they 
expressed their feelings that their LEK had been respected and that they could more 
directly be involved in the conservation of their forest resources.  
Table 6-5: Local understanding and participation in ICDPs 
Criteria Number of respondents Percentages 
Participation in: 36 70.59 
Both types 4 7.84 
Conservation projects 16 31.37 
Development projects 16 31.37 
Non-participation in: 15 29.41 
Know both types of projects 6 11.76 
Know only conservation projects 6 11.76 
Know only development projects 2 3.92 
Do not know any 1 1.96 
Know about conservation projects 48 94.12 
Know about development projects 44 86.27 
Do not know any 1 1.96 
Know any ICDPs 50 98.04 
  
The interview results indicated that 29.41 per cent of the locals stated they had not 
participated in any projects, but in which most of them knew of the existence of the Langur 
projects (23 per cent). In contrast, only 3.92 per cent of respondents who did not 
participate in any projects said they knew of the AFAP projects. This accounted for more 
than 15 percent of the people who knew about the development projects (see Table 6-5 
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above). Generally, the conservation efforts of many projects have had significant impacts 
in terms of raising the environmental knowledge of the locals. The important issue to 
understand is how the locals convey their knowledge and understanding into more 
conservation oriented activities. The next section will examine livelihood adaptions of the 
locals in the changing SESs under some major social, economic and environmental 
drivers of changes. 
6.4 Livelihood adaptation: opportunities and challenges  
This research provides an original contribution by documenting how forest 
dependent farmers are adapting to drivers of change in three forest dependent 
communities on Cat Ba Island. There has been a focus on factors that facilitate or inhibit 
adaptive strategies in linked SES. Adaptation is part of these ongoing livelihood strategies 
to manage resources in the face of changing SESs (Sabates-Wheeler et al. 2008). 
Adaptation is not a new concept but it is becoming more frequently used especially in the 
climate change literature. The term “adaptation” refers to “the adjustment of SES by 
individuals and communities in response to actual or expected adverse effects of shocks 
and stresses on their livelihoods and well-being, which moderate harm or take advantage 
of new opportunities” (Smith et al. 2000; Arnall 2012). To deal with changing stressors 
from environmental degradation to social-economic conditions, forest dependent 
households have employed “adapting” livelihood strategies (Barlett 1980; Sabates-
Wheeler et al. 2008). These stressors are defined as those events, trends, policies, and 
processes that deplete resource stores or systematically alter resource access (Arnall 
2012). The forest dependent households of Cat Ba Island have faced many stressors on 
their livelihoods in the changing SES, some of which have increased in recent decades. 
The next section is based on farmers’ perceptions of stressors or drivers of changes and 
their corresponding adaptation strategies. The livelihood adaptation is presented in two 
main sections: social and economic stressors; and environmental stressors.  
6.4.1 Social and economic drivers and livelihood adaptation 
Respondents identified numerous social and economic drivers that have been 
taking place over time. The most notable of these were: the loss of access to forest 
resources; land scarcity; lack of meaningful alternative livelihoods; uncertainties in markets 
for agricultural production; and institutional marginalisation, which limits access to assets. 
In response, the local communities have adapted their livelihood strategies by intensifying 
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the production of cash crops and diversifying their income by adopting more off-farm paid 
work.  
When protected areas were designated, access to the included forest was restricted 
for any use. This closure has had a major impact on local livelihoods. Financial 
compensation to locals for loss of livelihoods was insufficient. Small payments were made 
to some locals for forest protection; however no alternative income generating projects 
were set up to compensate for the loss of livelihood. Forest management policy changed 
from providing concessions for logging to, suddenly, the protection of natural areas. This 
meant that traditional users were no longer free to use the forest resources. Before the 
establishment of the CBNP, the interpretation by local people was that forest resources 
belonged to the people.  Resources belonged to “the Pagoda” and therefore were 
available for everyone (Adger et al. 2001b; Brooks 2010). The local people used forest 
resources for their daily source of nutrition and cash income. In addition, the local people 
depended on the forest when their crops failed. The adaptation to the change in policy 
needed a transition time for the locals to change from thinking to action, because these 
livelihood activities were so necessary to them. Access restrictions to forest resources 
have resulted in an increased dependence on employment and commercial activities such 
as intensive agriculture, and diversified livelihoods through more off-farm jobs.   
Livelihoods are both complex and dynamic (Allison & Ellis 2001). Through livelihood 
activities people both respond to and cause many SES changes. The change of forest 
policy and development policy led to forest dependent households having to shift from 
forest gathering activities to agricultural activities and other alternative livelihoods. In the 
past, the local people applied traditional methods of crop diversification and rotation, which 
required some plots of land to rest fallow each year. With the establishment of the CBNP, 
the agricultural land was limited on Cat Ba Island. The arable land in Tran Chau, Gia Luan, 
Viet Hai are 0.05, 0.15, 0.24 ha per person. Maximising use of all agricultural land and 
home gardens has become a priority of almost all of the local households. The interview 
results indicate that more than 90 per cent of the households interviewed claimed 
agriculture as their main source of income. A few households have shifted to a greater 
dependence on livestock. Many households have responded by prioritizing crops with the 
greatest yield per hectare, like peanuts, potatoes, or high value crops like vegetables. This 
strategy attempts to fulfil the growing cash needs of households and suits the 
environmental conditions. One farmer assessed his most profitable crops: “it could be 
spring onion, peanut, green been, or potatoes… We diversify our crops and rotate twice or 
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even three seasons per year. The land now has a limited resting time” [38] One commune 
has converted their cultivation entirely to cash crops and they purchase rice for household 
consumption. 
Agricultural intensification is employed in all communes in order to increase yields. 
Subsistence crops are grown on rain-fed land, while irrigated land is dedicated to rice or 
market-quality produce. Irrigated crops include water-intensive vegetables and higher 
quality traditional crops. Intensified production requires greater expenditure on inputs such 
as seed, fertiliser, and pesticide. The intensified use of land leads to maladaptation 
because of the overuse of chemicals in cultivation. However, increased agricultural 
productivity has led to greater market uncertainty. Farmers’ dependence on the market to 
sell their agricultural products has increased.  
Market uncertainty is an important factor of agricultural intensification. Dependence 
on cash crops causes greater exposure to agricultural market prices. The market for 
agricultural products has been explained by farmers: 
We successfully grew organic vegetables with the hope we could sell them 
for a good price. But in fact we could not sell them at all. All communes grew 
their own vegetables, and no one needed to buy ours. We finally used them 
to feed our pigs and poultry [29]. 
Whenever we have a very good season of the lychee, it is very difficult to sell 
the products or we can only sell them for a low price. It makes it very 
frustrating to cultivate this species. We have thought of cutting them down 
and focusing on other fruits instead [3]. 
Another factor that limits local community benefit from agricultural intensification is 
their remote location. The ability of the farmers to access regional or national markets is 
limited, even when prices are good. This is especially in the case for the Viet Hai 
Commune. Farmers can only earn a small part of the profits.  Thanks to the significance of 
biodiversity on the island, various ICDPs have been implemented on Cat Ba Island over 
the past two decades. However, Brooks (2010) found that despite more than 10 years of 
interventions on Cat Ba, the success of ICDPs in providing alternative livelihoods for local 
people has been limited. Some alternative livelihood models such as bee keeping, organic 
vegetables, orange cultivation, and goat rearing have been implemented in the study 
areas, however only a few households have continued these practices and made 
sustainable livelihood changes. Most of the households gave up after the projects ended, 
and some households were even in debt and unable to make their payments on time 
(Dawkins 2007). It is worth noting that the Langur Conservation project has revealed 
significant increases in the awareness of local people towards biodiversity conservation. 
163 
 
Results from interviews and focus group discussions show that the local people 
understand the importance of endemic species as well as other biodiversity conservation. 
They recognise the tangible and intangible benefits of protecting this species to people 
locally and at wider scales.  
Ecotourism and the Tourist Park bring benefits to the local people. However, the 
over development of tourism on the island has created more tension to the local people 
who are accustomed to forest dependence. Communities and their livelihoods are now 
mostly dependent on agriculture.  Insufficient agricultural land, income, and local job 
opportunities combined with increasing costs of living have pushed community members 
to migrate to Cat Ba Town to find work during the tourist season. Work options are often 
limited to low-paying unskilled labour. One interviewee explained:  
We have many job opportunities in Cat Ba Town for example in restaurants, 
hotels, as taxi drivers, and in the market. But these types of jobs are very low 
paid compared to the living costs on the island. If you want to earn a good 
income you have to own your own restaurant or motel. Only the owners 
always earn more, you see? [17].  
Some households are now dependent on off-farm income for their savings and to 
buy expensive goods. Sometime they have to use that money to cover the costly inputs of 
intensified agriculture.  
The shift to intensified agriculture and cash crops has introduced greater exposure 
to the labour market. As the agricultural jobs only require intensive labour during certain 
times of the year, it is not a full time job. Households can make use of aged labour, 
children and women for light jobs. At the same time, restricted forest access has changed 
traditional labour practices. In the past, men went to the forest for 28 days a month to find 
food and cash income. Now some farmers with land or cash shortages seek paid work in 
the local community or in Cat Ba Town. However, the local community still remains an 
important source of labour hire, especially during wet rice cultivation. One farmer explains:  
The planting time and harvest time (for wet rice) are very intensive. It is only 
for a couple of days. The groups of relatives and neighbours work together 
on one farm. When it finishes they will move to another farm. The host has to 
prepare food and drinks for the group. We have done it this way for a long 
time [32].  
This source of social capital has been strengthened over generations to consolidate 
relationships between community members.  
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Vietnam’s long history of centralised control by the Communist Party means that the 
dialogue between government and citizens is one-way and top-down. The land reform 
programs started in the 1950s, but it was not until after the introduction of the Đổi Mới 
economic reform in 1986 that dramatic growth was experienced. The Đổi Mới saw the 
move from dependence on external assistance and centralised control to a market-
oriented agricultural economy. Farm households were only defined as autonomous 
production units in 1988, under Resolution No.10. This provided the impetus for rural 
citizens to invest in and manage their immediate resources. Amendments to the law 
allowed larger tracts of land to be managed by villages, and for benefits from community 
forestry resources to be shared locally (Sunderlin & Ba 2005). This reform provided an 
obvious shift in the focus of resource management from the state to the community. It 
reflects similar moves in other policies to integrate resource management, environmental 
protection and socio-economic development as a single policy package. However, looking 
at the impact of each policy seems to suggest that the government has confused the 
management resources with the management of people. This has resulted in unstable 
land tenure security for farmers.  This inhibits local investment in agricultural 
intensification.  
Low community participation in policy-making processes has resulted in a poor 
understanding of the concept of conservation. The conservation discourse in Vietnam is 
characterised by constant change and external influences. First, during the period of the 
late 1980s to the mid-1990s, conservation in Vietnam moved from pure protectionism to 
biodiversity conservation. In the next decade (1995 to 2005) the focus shifted to 
multidimensional issues of landscape level management and environmental protection 
with livelihood development. The following period of conservation (2005 – 2008), was 
characterised by environmental services; and most recently (2009 - now) on climate 
change adaptation (Brooks 2010). The locals are unaware of the changing conservation 
discourse. Throughout this process governance has paid inadequate attention to local 
livelihoods especially when the CBNP was established. It was only later when some 
ICDPs were implemented in the areas around the CBNP to encourage forest dependent 
communities away from forest based incomes. However, the successes of these projects 
are generally limited to the time span of the project operation (Brooks 2010).  
Interviewees highlighted the access to physical capital including basic infrastructure 
as an institutional limitation to adaptation. Farmers in Gia Luan and Viet Hai communes 
indicated that changes to local livelihoods were made possible with the implementation of 
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Program 135, the “Socio-economic Development of the Most Vulnerable Communes in 
Ethnic Minority and Mountainous Areas in Vietnam”. This program built basic infrastructure 
in remote communities such as irrigation canals, national electric grid, roads, health clinics, 
post offices and school buildings.  
Thanks to the road, our commune has benefited a lot. It has totally changed 
our lives. There are more tourists visiting our commune and we can easily 
transport agricultural products to market, and import fertiliser and other 
inputs for agricultural development. Furthermore, the Cat Ba Township is 
more accessible. You know, in the past, there were some people in our 
commune who couldn’t even reach the town once a year [focus group 
discussion in Viet Hai].  
6.4.2  Environmental stressors and livelihood adaptation 
In recent years, many interviewees have observed changes in the environmental 
components of the SES, evidenced by water shortages and deforestation. Deforestation 
can constrain the use of livelihood strategies based on farm and non-farming activities. It 
can also constrain the use of forests for daily needs and as a safety net. The forest 
dependent communities’ livelihoods are impacted by the declining forest resource base. 
The loss of forests diminishes household’s incomes and livelihood options. Even though 
forest based livelihood activities are no longer legal, communities still depend on them for 
their income.  In the communes studied, households have already perceived a decline in 
the availability of NTFPs for consumption, such as forest honey, geckos, and medicinal 
plants. Previously, more people engaged in the sale of forest products which opened up 
more opportunities for livelihood diversification.  Interviewees reported a decrease in forest 
cover which has led to decreases in the availability of honey for sale. More than one 
respondent was concerned about the extinction of the local honey bee species due to 
deforestation and over harvesting. This honey shortage has opened an alternative 
livelihood activity in bee keeping, but the success of this new alternative has been limited 
to a small number of households. It is not an ideal alternative livelihood for local forest 
dependent communes for some external and internal reasons. The excerpt below 
illustrates the point: 
We used to harvest large quantities of honey, but honey collection now is 
becoming more and more difficult. Cutting down trees, combined with too 
many honey collectors means that bees fly away or disappear. Only small 
quantities of honey are collected now.  This is a reason why the wild honey 
price has been pushed so very high [25].  
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A similar trend was observed in the case of gecko collection. In order to collect 
geckos the collectors have to travel increasingly long distances to harvest sites. Some 
collectors have to risk their lives in exchange for the income from selling geckos. The time 
spent searching for forest products could have otherwise been used in other livelihood 
activities. However this would require households to be compensated for their loss of 
income. There were also fewer forest based livelihood options available such as collecting 
wild fruits and medicinal trees. 
Livelihood diversification in the communes studied could be viewed as adaptation 
strategies to cope with in changing social ecological system. In the past, forest dependent 
households diversified their income with some family members working full-time in 
agriculture while others were full-time forest harvesters. Now, it has changed, the 
diversification of livelihood involves some family members keeping their agricultural work, 
while other members seek off-farm jobs in the construction and tourist industries. This 
research finding indicates that diversification of livelihoods may broaden the capacity of a 
group to cope with change, but the levels of diversification as well as intensification are 
very different among communes. Wealthy families usually have the benefit of large asset 
portfolios on which to diversify their activities. However, some wealthy families are only 
concentrated on one or two livelihood activities such as beekeeping and home based 
eateries. This means that livelihood diversification strategies could facilitate greater 
community resilience within changing SESs but it is not a main factor for community 
development.      
Forest degradation is further increasing people’s vulnerability to stresses and 
shocks. Deforestation is a problem for several reasons. Reduced forest cover will reduce 
water retention services in the forest areas and at larger scales. This will contribute to 
increased runoff, flooding, landslides and soil erosion during the rainy season, as well as 
greater scarcity of water during the dry season. The scarcity of water will directly impact 
local community activities through cultivation, livestock rearing and water supply for daily 
uses.  
In addition, deforestation will limit livelihood strategies based on both farm and non-
farming activities. The adverse effects of traditional farming practices and deforestation are 
already evidences in the region and they will become more pronounced in the future. Crop 
yields have already decreased considerably leading to an increased level of chemical use 
in cultivation. Deforestation reduces the capacity to store underground water.  Fresh water 
availability is becoming increasingly seasonal combined with the higher demand for fresh 
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water in the town for tourism activities. Farmers have responded to the changing 
environmental by changing cropping and water use strategies.  The local communes have 
had to adapt to this stressor through livelihood diversification. For example, in Hai Son 
hamlet instead of cultivating two paddy rice seasons per year, farmers now cultivate paddy 
rice once per year and have replaced the second rice crop with a variety of alternative 
crops. 
Over the past two decades, interviewees have noted a trend toward water 
shortages and reductions in-stream flow during the dry season. Focus group discussions 
in Tran Chau and Gia Luan communes indicate that in the 1990s, there was a significant 
reduction in the water table, and then the water level increased for a couple of years in the 
2000s, and now water shortages are occurring again. The farmers explained that the water 
level in the streams near the communes has also been affected. The streams have 
seemed dry for extended periods during the year. Another example given was the 
reduction of water levels in the wells in communes. The focus group discussion of Hai 
Chau Hamlet (Tran Chau commune) revealed that: 
The water table has dropped.  You see all the streams near our hamlet seem 
to become drier. At that time (August) in the past, our wells still had water, 
but now they are all dry. Some people try to drill a new well but even if they 
drill 30 metres deep there is still no water [focus group discussion in Tran 
Chau]. 
  
Insufficient water for daily use and cultivation was the most common concern of 
respondents from Hai Son hamlet. The villagers need to spend even more time finding 
water for their daily use. This physical water scarcity is becoming exacerbated by the 
increased water demand for cultivation. Additional reasons for the water scarcity given by 
respondents include climate change (less rain) and increasing water demand for tourism 
activities in Cat Ba Town. In order to adapt to water shortages, communes have to choose 
crops that require less water and cultivate only one rice season per year. This is an 
autonomous adaption to deal with stressors. 
It is undeniable that tourism brings benefits to the local communities; however it is 
also accompanied by many environmental problems. These include: increased sewage; 
litter; water and oceanic pollutants; and landfills. Almost all respondents expressed 
concerns about environmental issues related to tourism activities including liquid waste 
(sewage) and solid waste including litter caused by many hotels and restaurants in Cat Ba 
Town. The solid waste is collected and transported to open landfill without any treatment, 
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which has caused some serious pollution problems for local communities, especially the 
Tran Chau commune (Ben, and Minh Chau hamlets). The focus group discussion in this 
commune pointed out that they suffer from odour and flies as a result of the landfill. They 
also indicated that some households that live near the landfill have had to use mosquito 
nets during meals to prevent flies. In addition, a large number of tourists visit the island 
each day bringing huge amounts of plastic bags, bottles, cans, and other forms of litter. 
Focus group discussions of Viet Hai, Gia Luan, and Tran Chau (Hai Son hamlet) 
communes revealed that their communes suffered from an increasing amount of litter each 
day caused by tourists. 
6.5 Chapter conclusion 
In this chapter, fieldwork data is reported to provide an overview of the various 
livelihood categories are used in the areas, and have been grouped into agriculture, forest 
based activities, and others (Figure 6-11). There is no doubt that agricultural activities play 
an important role in household income. The types of crops produced vary based on water 
availability and land use purposes. The Viet Hai commune cultivates intensively two paddy 
rice seasons a year. Paddy rice land is distributed in Hai Son hamlet but only for one crop 
per year with a high yield. The hamlet also produces alternative crops and vegetables. Gia 
Luan commune has no paddy rice, but it has more home gardens and fields for food crops, 
vegetables and fruits. Livestock rearing has developed significantly in recent years. 
Chickens, pigs, and goats are the main livestock for household cash income. The Lien 
Minh chicken has become a popular product consumed by tourists.     
Local people have depended on the forest for a long history, and have experienced 
daily life activities through forest extraction. They built up LEK, and transmitted it from 
generation to generation through on-going interaction with the forest resources. It has not 
been easy for traditionally forest dependent households to give up their reliance on the 
forests. An adaptation has been the creation of forest based jobs for forest dependent 
people, such as forest protection contracts (FPC). Experienced locals have worked as 
community rangers in Langur guards (LG), forest protection clubs (FPC), and forest 
protection groups (FPG). However the number of the employed locals is few. Others still 
go to the forests illegally. 
Community tourism and ecotourism have emerged as alternative livelihood 
activities that are based on forest resources. Locals are directly engaged in tourism as tour 
guides, tour operators, and through services. Some other benefits include the ability to sell 
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agricultural products at a high price. However, the opportunities for such kinds of jobs are 
few. They do not compensate for the loss of subsistence and income from the forest that 
they used to have in the past. 
 
Figure 6-11: Overview of livelihood strategies of local communes 
Introducing alternative livelihoods are opportunities to improve the local economy. 
Several IDCPs have been designed to help locals raise their income by using applied 
ecological knowledge such as beekeeping and building medicinal home gardens. 
Evidence shows the success of these models, but only in very few households.  
Based on the data of Table 6-1 and the analysis of livelihood activities, livelihood 
options were ranked from least important (1) to the most important (5). Agricultural 
activities are the most preferable option of the locals. The second highest ranking option 
was the forest based livelihood activities. Following are tourism related activities, and 
employment which share the same proportion. Alternative livelihoods are least preferred 
by locals. In general, the local people have used bundles of livelihood options to secure 
their incomes. New introduced livelihood options have appeared as a supplementary 
source of income, not as a real livelihood alternative.  
There are many social and economic drivers that affect livelihood adaptation such 
as forest protection and development policies, uncertainties in agricultural markets, lack of 
meaningful alternative livelihoods, and institutional marginalization. The government has 
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imported western ideas about PA systems and established the CBNP in a bid to avoid 
biodiversity losses and protect endemic species. However this was implemented without 
careful assessment of local people’s lives. As a result, the local people have had to stop 
their former livelihoods gathering forest products and adopt alternative livelihoods and 
agricultural intensification. Although the government and many NGOs have tried to help 
local people in the forested areas by introducing ICDPs and development programs, the 
local communities have struggled to adapt to these new changes. There are very complex 
social-economic conditions that pose challenges from both outside and inside the 
communities. For example, lack of participation from local people in the development of 
the IDCPs has led to undesirable outcomes. Furthermore, institutional limitations and one 
way, top-down communication from government has limited local investment in agricultural 
intensification.  
Meanwhile environmental stresses have arisen in Cat Ba recently due to livelihood 
adaptation of the local communities. Fresh water shortages both for daily use and 
agriculture have been claimed as the main environmental stress in all studied communes. 
In addition, environmental pollution caused by tourism activities was another concern of all 
communes. Other types of environmental stress, such as the overuse of insecticides, 
pesticides, and fertilizer in agricultural intensification, have affected the livelihoods of local 
communes. These are evidenced in the case of failure of beekeeping in Viet Hai commune 
(Dawkins 2007). Forest depletion caused by over exploitation of forest products was 
another environmental issue. The local people were aware that the depletion not only 
limited livelihood diversification but also reduced environmental functions and services. 
However, they considered the trade-off between the economy and the environment: 
We consider good forests to mean both plentiful forest resources and 
adequate support for our livelihoods. We cannot protect the forest while we 
don’t have enough food or adequate standards of living [19]. 
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Chapter  7:  GENERAL DISCUSSION: CAT BA FOREST SOCIAL 
ECOLOGICAL SYSTEMS 
A social-ecological systems (SES) approach requires the definition of the 
components of the system, as well as the scale and the stress variables or drivers of 
change (Plummera & Armitageb 2007).  Local ecological knowledge (LEK) and local 
livelihood systems are the two components of SESs that are the focus of this analysis. At 
the micro scale the focal SES is defined as the interaction between forest dependent 
communities and the local ecosystem, which is receiving drivers of change from 
international, national, regional and provincial scales. The adaptation of SESs to multiple 
stressors or drivers of change remains poorly understood. More insight is needed to link 
livelihood strategies to their influences on LEK and the perceptions of local people, which 
lead to changing behaviours toward conservation and ultimately changes in SESs. This 
chapter will discuss how SES thinking has implications for people oriented conservation 
(POC) approaches in the study areas.  In this chapter will also discuss conservation 
behaviour, and the factors that affect the behaviour of the locals including their 
motivations, determinants, and influences. Figure 7-1 below highlights the interactions of 
local people in changing SESs with a focus on the locals’ thinking in practice. 
The framework indicates that perceptions of the locals are influenced by local 
knowledge and understanding, which are considered as products of information flow such 
as environmental education, environmental services, functions as well as problems that 
they are aware. However, improving locals’ perceptions does not mean their behaviour will 
change in a way that is good for conservation and the environment. There are many 
factors that influence their behaviour such as poverty, and other external factors such as 
weak law enforcement.  The SES framework allows interpretation of the local behaviour in 
a broader view.  
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Figure 7-1: Outline of the research framework and aspects covered in the chapter 
7.1 The rich picture of the Cat Ba forest SESs  
A rich picture of SESs in the case study area has been developed throughout the 
analysis of this research. This has involved an analysis of the drivers of change impacting 
SESs through historical profiles (chapter 4), focusing on the current changes in LEK 
systems (chapter 5), and local livelihood systems (chapter 6). Using an adapted SES 
framework (chapter 2) the whole changing system of forest dependent communes is 
described. Social ecological drivers of change have directly affected the management, 
livelihood systems and environment of the island. Local people have had to adapt to 
changing policies relating to their interactions with the environment through livelihood 
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activities, though without those policies the decline in species would have forced changes 
in any case. These changes have influenced the perceptions and understandings held by 
local people in relation to their environment. Those understandings influence their 
behaviours toward biodiversity conservation and such adaptation takes place                                                                                                                                                                                                                                                                             
in – and is part of - a changing SES. Consequently the changes in one component will 
result in changes to the whole system.  
An ecological system that is intricately linked to and affected by one or more social 
systems can be defined as an SES (Anderies et al. 2004). Given this definition, Cat Ba 
could be characterised as an SES with internal and external linkages through dynamic 
processes and mutual feedback mechanisms. These linkages have been, and will 
continue to be, major elements of the island’s state. The integrity of native ecosystems and 
the services that they provide will affect local livelihood activities such as agriculture and 
tourism. LEK is adaptive in nature and is a product of interactions between humans and 
nature which makes it significant to the management of SESs.  Conversely, the future 
conservation of the unique biodiversity and ecosystems of Cat Ba will largely depend on 
local residents, who must ultimately use their knowledge and understanding in an 
ecologically responsible way to maintain positive economic and social practices. 
In the past the SESs of Cat Ba Island were characterised by human exploitation of 
natural resources. The local people interacted with forest resources as a means of 
livelihood. Their LEK was built from such interactions: they knew what kind of forest 
products to harvest, which included the identification, distribution, ecological interaction, 
and techniques to harvest these products. The local forest resources were depleted under 
overexploitation by local people. As a response to the global biodiversity conservation 
discourse, the national protected area (PA) was established through the Cat Ba National 
Park (CBNP). The Cat Ba Biosphere Reserve (CBBR) is another international response to 
biodiversity conservation values on the island. However it placed greater emphasis on the 
role of local communities to move the forest SESs from exploitation to biodiversity 
conservation.  
The expected outcomes from this initiative did not occur immediately. A transition 
phase was experienced, which provided time for the process of adaptation to new 
changes. The time of the transition phase is varied and depends on how the components 
of SES interact and adapt to the changes. For example when the CBNP was established, 
the local people were legally obligated to stop any forest exploitation activities. However, 
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despite the ban, they still harvested forest products to meet their subsistence and cash 
needs. This was partly due to the low level of law enforcement at the time of establishment 
of the CBNP. It was also because local people did not have established alternative means 
of living. They made use of their human capital for survival. In acknowledgement of the 
dependence of local people on forest resources, some Integrated Conservation and 
Development Projects (ICDPs) were introduced on the island in order to provide local 
people with alternative livelihood strategies and to raise awareness about biodiversity 
conservation. These approaches revealed some successes and may have assisted the 
transition of moving SESs toward conservation. However, some unexpected 
consequences have arisen as a result of ICDP projects. The organic vegetable garden 
model in Viet Hai is an example. The locals participated in the projects and they developed 
their gardens well but they could not sell their products. After the project ended the new 
alternative of income ended too with some families in debt with the projects. Only 40 per 
cent of families could repay their loans (Brooks 2006).  
Most of the features of complex human and nature adaptive systems such as 
feedbacks, nonlinear relations, cross-scale interactions, regime shifts, and uncertainty 
(Levin 1998) can be seen in the Cat Ba SES. For example the condition of ecosystems will 
affect ecotourism, which is the major economic driver on the island. Conversely economic 
development associated with the tourism industry often degrades the quality of the island’s 
ecological features that attract tourists. Nonlinear relationships are also characteristic of 
many processes on Cat Ba Island. The uncontrolled extraction of fresh groundwater for 
tourism, for example, may lead to severe water shortages for local people’s daily and 
agriculture needs. Market oriented development and excessive hunting of wildlife is likely 
to result in the disappearance of endemic species, with local and global ecological 
consequences. Cross-scale interactions also occur in Cat Ba. The total dependence of the 
island’s economy on external markets is influenced by socio-economic processes or 
conservation policies that are in turn influenced by drivers at the national and international 
scale.  
7.2 Dynamics of LEK in changing SESs  
The historical profile analysis of this research has shown that there has been 
significant change in the livelihood activities of local people. Until the late 1980s, most of 
the people in the study communes still hunted, trapped wildlife, practised slash and burn 
agriculture and gathered Non Timber Forest Products (NTFPs) such as medicinal plants, 
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honey, and wild fruits for subsistence. Their traditional livelihood practices have been 
eroded due to a set of social, economic and institutional factors (see chapter 4 for more 
details). The social ecological drivers of change such as the establishment of PAs brought 
about the economic displacement of local people through loss of their access to and use of 
forest resources. Such displacement combined with the collapse of traditional livelihood 
options resulted in some adaptations in livelihood systems as well as LEK. The communes 
moved from a self-sufficient economy with much dependence on the forest products to a 
market based economy of cash cropping, the sale of NTFPs in markets, and tourism. The 
changing social economic conditions accompanied with the formation of CBNP forced 
local people into difficult situations through the loss of access to forest resources, 
reduction of agriculture lands, and failure of agricultural markets. To address subsistence 
and economic needs in their communities, local people have made use of their LEK to 
illegally harvest forest resources. Such illegal activities have been associated with a 
decline of wildlife population on Cat Ba Island (Timko 2001; Brooks 2010; Schneider et al. 
2010). 
7.2.1 Integration of LEK into alternative livelihoods 
LEK about human–ecosystem interactions regularly affects the sustainability of 
ecosystem services. LEK can encourage the management and promotion of the 
ecosystem’s capacity to generate services (Fabricius et al. 2007).  Diversity in livelihood 
strategies is essential to support people to avoid economic displacement through the loss 
of their traditional forest based livelihood practices. In the study areas, a booming tourism 
industry and the introduction of alternative livelihoods could partially reduce the economic 
burden caused by the loss of access and utilisation of forest resources from the creation of 
the CBNP. Implications of LEK in practice could include employing knowledgeable people 
in the protection of forest resources, and developing some alternative livelihoods that are 
based on LEK.  Such strategies can nurture diversity and support the adaptive capacity of 
SESs. The research results indicate that LEK has significantly enhanced both tangible and 
intangible services to ecosystem function. This includes improvements in aesthetics, 
recreational values and cultural heritage, weather regulation, clean air and water, and 
wildlife habitats. These factors are a major motivation for communities to engage 
proactively in conservation tasks.   
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LEK can be undermined by some people-oriented conservation (POC) approaches 
through imposed regulations and new management conflicts. For example, management 
conflict arises due to uneven distribution of financial benefits from forest protection 
contracts. Conflict has also arisen in cases of uneven participation in commune forest 
protection groups such as through the Langur conservation Project. Locals complained 
that many people would like to participate but only limited numbers are available. 
Therefore, only some knowledgeable people and the relatives of local officers are 
included.  In addition, the imposition of formal regulations and laws, new market pressures, 
shifting behaviour and environmental changes can undermine both LEK and POC.  Only 
by fully comprehending existing synergies and conflicts between LEK, ICDPs in changing 
environments maybe grasp the complexities and guide decision making for conservation in 
meaningful ways (Ruiz-Mallén & Corbera 2013).  
7.2.2 Loss of LEK or loss of biodiversity 
The research findings share similar points of view with other studies relating to the 
loss of LEK under various drivers. Such drivers include conservation policies such as the 
establishment of PA systems, and market integration (Godoy et al. 2005; Turner & Turner 
2008; Gómez-Baggethun & Reyes-García 2013). However the loss of such knowledge 
may benefit the ecosystem, for example, when knowledge of how to misuse the system is 
lost. In many cases, LEK can be used destructively to undermine the capacity of the 
ecosystem to produce services. An example of this is when local people use their LEK to 
utilise endemic species that are on the verge of extinction (Fabricius et al. 2007). Other 
examples include the cases of using LEK in income generating activities such as hunting, 
trapping, logging, and overharvesting medicinal plants and other NTFPs (Gadgil et al. 
1993; Berkes et al. 2000). Local people are aware of depletion of resources on which they 
used to depend. For instance, they experience resource scarcity where they have to travel 
longer distances in search of resources, or they have to take greater risks in pursuit of 
illegal activities, such as hunting geckos. In addition, the resource reduction can be 
perceived from reduced yields of harvested resources and greater vulnerability to 
environmental extremes such as drought and floods.  
The main issue is how the local communities cope with changes in forest SESs. In 
general, they have positive attitudes toward changing their long held livelihood strategies 
and land management practices. The loss of LEK is acceptable for local people if they 
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have adequate other sources of income that could pull them away from the direct 
extraction of forest resources. However, changing people’s habits as well as behaviours 
that have been maintained for decades is not an easy task. Illegal forest extraction has 
been documented in all the communes studied and in the annual records of CBNP. There 
are many social economic conditions that affect their behaviours such as the high value of 
forest products, low level of law enforcement. In order to guide the communities responses 
in a way that increases the sustainability of SESs, the important implication is to 
understand their capacity to generate and apply knowledge to current and future changes 
in the conservation dilemma (Gómez-Baggethun & Reyes-García 2013). 
 As the dependence of local people on forest exploitation diminishes, the iconic 
status of species becomes far more important to local people regarding their LEK due to 
rising public awareness through environmental education (Pilgrim 2006). To illustrate, the 
public’s knowledge of the langur far exceeds that of other species in spite of being the 
least common, most infrequently sighted and of very little use in people’s daily lives. 
Similarly, Kim Giao, a forest tree species was mentioned by almost all respondents. This 
information may be very valuable in efforts to improve LEK. Environmental education is a 
very effective way of raising public awareness of a species to younger generations. This 
idea encourages local support for biodiversity conservation, especially in the case of fauna 
and flora species that are endemic and on the verge of extinction.  
Another finding in consensus with other research is that LEK is location-specific 
knowledge, is dynamic and changes over time (Drew 2005; Charnley et al. 2008; Gandiwa 
2012). Local people had a wide range of LEK of animal species abundance and qualitative 
population trends in the study area. Most LEK is qualitative in nature so it is not easy to 
validate, but it could help to identify roughly the changes in population size (Gilchrist et al. 
2005). Consequently, LEK can be seized upon as a supplementary source of scientific 
research, such as the baseline for scientific investigation in the case of endemic species, 
or a guideline in cases of inadequate data (Moller et al. 2003). As for the interviewee 
population, the local people or residents in areas of forest based livelihoods or regular 
interaction with forests constitute an ideal group of informants on animal species 
abundance and population trends. It is believed that the present study provides some 
insights to discover and encourage the use of LEK of wildlife as well as other forest related 
species in forest ecosystems. 
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In addition to the potential benefits to biodiversity conservation, these results offer 
valuable insights to future researchers in the field of forest inventories and planning. For 
instance, this study found that LEK can provide the knowledge gaps in wildlife species, 
especially endemic species such as the Cat Ba Langur. Information such as habitat 
preferences, food, distribution, behaviour, and population dynamics of this species is very 
rare and scattered, making LEK valuable for conservation. This finding shares 
commonalities with other authors such as Huntington (2000), Wilhere (2002); Cano and 
Telleria (2013). It is particularly significant regarding the study of wildlife population in the 
remote locations. Likewise, LEK could allow biologists to explain trends, and to understand 
the severe threats to species from ecosystem dynamics and complexities (Grant & Berkes 
2007; Rasalato et al. 2010). 
The results of the research share similarity with works of other authors which imply 
that LEK in conservation initiatives could benefit both local communities and biodiversity 
conservation. It creates a mutually beneficial relationship between conservation biologists 
and local people (Drew 2005; Charnley et al. 2008). Conservation biologists can gain 
access to bodies of knowledge that are missing from the scientific base. Such knowledge 
is locally available through long term interaction with the resources as a means of 
livelihood. In turn, local people gain more power to participate in the management of their 
resources, and feel their voice is respected in terms of biodiversity conservation (Drew 
2005). However, the integration of LEK in conservation initiatives is impossible unless 
forest practitioners are willing to share their knowledge. In order to achieve the integration, 
the priority is to indicate incentives for and mutual benefits from knowledge sharing 
(Charnley et al. 2008). For example, many hunters would welcome the opportunity to work 
with conservation projects if they could gain financial benefit from protection activities. The 
hunters instead of resource harvesters become forest patrollers and co-workers with 
conservationists to conserve their local biodiversity. However, the local people claimed 
that such an opportunity is limited compared to the demand of the locals, so only a small 
proportion of the population can take these opportunities, while others have to struggle to 
find other alternatives. 
7.3 Local livelihood adaptation 
The main strategies of livelihood adaptation identified in the study are agricultural 
intensification, and livelihood diversification. The locals adopted livelihood diversification 
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as a means to minimise risk causing by drivers of change. Drivers of change can cover 
social, economic, political and environmental aspects. The sustainable livelihood 
framework approach combines different types of capitals (natural, physical, human, 
financial and social) that people base their livelihoods on (Ellis 1998b, 2000; Ellis & Allison 
2004). Those authors define livelihood diversification as a continual adaptive process by 
which rural households add new activities, maintain existing ones and drop others, in order 
to survive and improve their standards of living. Livelihood diversification may be part of an 
adaptive response, or a transformative change that may take place as a means of coping 
with risk in situations that offer few alternatives (Ashley et al. 2003). However, the adaptive 
nature of the cross-scale relationships between people and ecosystems is often 
overlooked by this approach (Cundill 2008). This section is based on the findings of local 
livelihood systems in the case study areas to discuss the cross–scale interactions between 
people and ecosystems.   
 The PA literature about livelihoods of local people often refers to the concepts of 
alternative livelihoods in order to replace resource dependent livelihoods. However, in Cat 
Ba the success of alternative livelihoods has been limited in practice. The evidence 
discussed indicates that those alternative livelihoods are rarely entirely replaced by 
traditional ones. Many households prefer to employ livelihood diversification strategies if 
they are available. It is similar in study communes where many households have a 
preference towards livelihood diversification as an adaptive livelihood strategy when they 
have to deal with drivers of changes in local SESs. As some studies explain this strategy 
could allow the locals to reduce the risks of stressors when they have to face market 
uncertainty for agricultural products, reductions in tourist numbers, and environmental 
degradation. Often households conduct forest based livelihood activities because they 
have historically practised them. In addition, these forest based livelihoods are attractive 
due to their ease of access with high profits from little investment. Sometimes hunting can 
bring huge profits to the harvesters such as from trapping serow, and geckos. Another 
explanation is that these activities combine well with agricultural livelihoods. For example, 
in the free time after crop seasons, the local people can enter the forests to earn extra 
income. This trend would work against POC approaches to encourage local people to shift 
away from forest based livelihoods to alternative activities. 
The target groups of the research projects are an important factor of ICPDs. 
Acknowledging people’s preference for livelihood diversification approaches, many ICDPs 
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have introduced various types of alternative livelihoods to different target groups. Most of 
the non-forest related alternative livelihoods introduced in the study communes have been 
targeted at women and children. Bee keeping projects found in all study communes were 
operated by Women’s Unions at the local level. However, some alternative models were 
operated by men with only additional labour provided by their wives and children. In other 
families, women and children took care of a limited number of bee hives for family usage 
and additional income. As part of the the Cat Ba Langur Conservation Project, the ex-
hunters and forest gatherers who were experts in forest harvesting made up the target 
groups. The project has employed them, through the Forest Protection Group and Langur 
Guards, to work as commune rangers to patrol, monitor, and prevent other potential illegal 
activities. This activity has worked quite well in the study areas and is getting positive 
feedback from the local community. However, the project has only hired a limited number 
of locals; the demand for these jobs by the locals was far beyond the capacity of the 
project to supply them. These approaches illustrate well the implication of LEK in 
conservation and development in the island.   
The results of ICDPs in the study communes show that the demand for alternative 
livelihoods was out of reach of some ICDPs. This is the case for participation in the langur 
conservation project, as well as tourism livelihood opportunities. The number of 
households that could participate in alternative livelihoods from the ICDPs was limited by 
the geography of the communes. This employment shortage could be seen in the 
ecotourism industry based in Viet Hai and Hai Son. In addition, local people complained 
that some alternative livelihoods only benefited a small proportion of the population. For 
example, those who grew vegetable gardens in Viet Hai became disadvantaged as more 
people adopted the activity. In this case too many people began producing vegetables, 
and the small local markets became overstocked. Lychee plantations are another example 
of poorly planned alternative livelihoods. It was claimed by study participants that, after 
witnessing the success of the lychee crop, a neighbouring commune adopted the practice 
without any warning or guidance from the local government. This project had an 
unintended negative influence on alternative livelihood activities because too many people 
copied the successful model.  
Tourism has become a promising alternative livelihood option in the island (Dawkins 
2007; Nguyen 2007; Brooks 2010; Mai 2012). However, there are many issues related to 
the development of tourism in the island such as infrastructure, political issues, and 
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environmental capacity of the island. One interesting point to note is that with tourism 
booming on the island, the local people in some communes located inside CBNP are still 
living in poverty. For example the net income of people from Viet Hai was US$0.56 per day 
in 2008 (Mai 2012). The results from research suggest that tourism development benefits 
outside investors and the small wealthy proportion of the local population who own tourism 
businesses. Not many local people have benefitted directly from tourism activities. They 
have indirectly benefited from tourism through increased job opportunities related to 
tourism and stimulated by demand for local products. However, they have suffered many 
tourism related affects, namely a higher cost of living and environmental degradation. The 
question that needs to be answered is: who benefits from biodiversity conservation while 
the local people have to bear the cost of conservation?    
 The development of ICDPs provides other opportunities for households to raise 
their income while maintaining agriculture as a part of their livelihood strategies. The 
evidence from the most successful households involved in diversified alternative 
livelihoods indicates that they are able to combine their existing livelihoods with alternative 
livelihoods. This has allowed them to increase their total household income. For example, 
the bee keeping activity has been combined with keeping home gardens of varied fruit 
trees in Hai Son and Tran Chau. Animal husbandry has been combined with agricultural 
intensification in Hai Son and Gia Luan. Home based eateries for tourism have been 
combined with vegetable gardens and livestock rearing in Viet Hai. All of these examples 
have demonstrated that the households gained clear benefits from combining livelihoods. 
The households were quite comfortable continuing with the activities they had historical 
experience with and had little intention to give them up. This preference for livelihood 
diversification counteracts the assumption that alternative livelihoods could shift people 
away the forests. Local people may reduce their dependence on the forest products but 
this does not mean that they will avoid the forests that they have interacted with for so 
long.    
 The initial participation of local people in ICDPs was passive and dependant on 
their ability to gain initially financial benefits from taking part in the projects. The reason 
behind the passive involvement of locals in projects is that the projects were introduced to 
the locals without their consultation or input into the design to meet their needs.  The 
selection of participants for the projects was mainly based on nominations by the local 
People’s Committee. That is a common practice by Vietnamese autocratic government 
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authorities. The interview results and other studies such as Dawkins (2007) and Brooks 
(2010) indicated that  the participation of local people could be divided into two main 
networks i.e. memberships of mass organisations16 and voluntary participation through 
community meetings held by local People’s Committees (mainly based on the preliminary 
financial benefits).   
Beside lack of meaningful participation of locals in ICDPs, there were many 
socioeconomic conditions that led to unsuccessful alternative livelihood projects. These 
include low levels of education and ineffectiveness of PA law enforcement. The locals 
have revealed that they have limited capacity to undertake complex livelihood or to invest 
in new means of livelihood that they could not be sure. If local people have to choose 
between economic benefits and environmental values, their decision will weigh on the 
economic side, unless they can serve both targets. Non-compliance with NP regulations 
will continue as long as there are high values of forest products compared to high 
investment and risk for other livelihood opportunities. The low level of law enforcement is 
blamed for the lack of local commitment to alternative livelihoods, however there are other 
explanations.  The fines for illegally taking forest products are low when compared to the 
high returns from selling the forest products. The results indicate that although there is 
raising awareness among local people, there are still those who break the law. The 
explanation for this situation is “for us a good environment means that we can earn a good 
income. We cannot preserve the forest when we do not have enough to live on. The 
outsiders become richer and richer because we conserve our forest resources while we 
remain poor” [19]. All these factors bring about the reluctance of local people to relinquish 
their forest derived income.       
7.4 Implications of SESs framework for better people oriented conservation 
outcomes  
Human behaviour is a major cause of biodiversity loss. Because of behaviours such 
as overexploitation of forest resources, habitat conversion continues to be a major threat 
to biodiversity conservation. In order to prevent biodiversity loss, conservation oriented 
behaviour play a key role. Therefore conservation scientists will need to focus on human 
                                                          
16 Mass organizations are state institutions representing the interests of their members. There are  4 major  
mass organization, namely Women’s Union, Farmer’s Association, Youth Union and Veteran’s Association 
(Sakata 2006) 
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behaviours which will require the integration of several disciplines in addition to the 
biological sciences. SES thinking could satisfy a combination of social, economic, and 
ecological sciences and allow scientists a better understanding of human behaviours that 
can have an impact on conservation goals. This understanding has the potential to 
improve POC outcomes.   
7.4.1 SES thinking as a multi-perspective approach for conservation  
The SES framework integrates many fields of interest such as natural sciences, 
social sciences, and the humanities into analysis. Through the work of many individuals 
and organisations it provides new perspectives and concepts about the dynamics of 
complex systems and their implications for conservation and sustainable development in 
parallel (Folke et al. 2002; Folke 2006). This complex system thinking approach could 
bridge social and biophysical sciences to better understand history and human actions. 
Many environmental issues such as land degradation, and biodiversity loss, can be 
analysed and understood better from the context of the causal social relationships that 
underlie perceptions of natural systems. Human drivers of environmental change are 
deeply embedded in cultural values, underlying perceptions, economic practices and 
lifestyles (Folke 2003). The multi-faceted nature of this study involving people, the 
environment and the mutual relationships between them both, calls for an encompassing 
approach.  
The relevance of SES analysis as a multi-perspective approach which combines 
theories of knowledge, livelihoods and human perception and attitude, as adopted in this 
study, cannot be overemphasized. The approach has proven to be a worthy tool for 
revealing and understanding holistically the relationships between conservation and 
development, the processes drive these relationships and their ultimate socio-economic 
and environmental implications. The introduction of some ICDPs have led to more 
favourable livelihood outcomes and heightened environmental awareness coupled with 
conservation oriented practices. Literature of the relationships between protected areas 
and people has also shown that economic benefits in general, including park livelihoods 
such as park tourism, create positive relationships and it promote conservation behaviours 
of local communities (Strickland-Munro 2010; Mai 2012). Overall, the SES thinking 
approach has been able to cover the wider range of issues from social to ecological 
problems. It has shown that if people are realistically enabled to have control over park 
resources, not only will there be improvements in livelihoods but also a sense of resource 
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ownership and motivation towards more conservation oriented behaviours. Thus, 
behaviour is a fundamental factor in exploring the link between conservation and humans. 
As Schultz (2011, p. 1080) stated, “Conservation is a goal that can only be achieved by 
changing behaviour”. 
 
7.4.2 Local livelihoods affected by biodiversity conservation  
The literature on PAs in Vietnam indicates that there is a lack of research 
surrounding livelihood impacts from conservation and coping strategies of households with 
restricted forest resource access (McElwee 2002). Many research studies have 
concentrated on the social costs of conservation, caused by the eviction and physical 
displacement of local people from PAs. This cost is likely to occur to those who, though not 
physically displaced, suffer from economic displacement through their loss of access to 
and extraction of forest resources (Ghimire & Pimbert 1997; Adams et al. 2004). The 
research results captured both positive effects (park benefits) and negative effects (park 
costs) of the establishment of NP. Several sub-categories within each of these two broad 
groups will be presented.   
7.4.2.1 Positive effects 
 Several sub-categories of the positive effects of biodiversity conservation were 
noted. Economic benefits were shown to be mainly in the form of park related 
employment, such as forest protection contracts and commune conservation groups, and 
tourism activities (detailed in chapter six). The employment benefits were described as 
significant, particularly with the increase in unskilled labour and casual waged jobs. The 
group of benefits categorised as non-economic include the attainment of environmental 
education and improvements in leisure or recreational activities. In addition, environmental 
services were classified as non–economic benefits.  
ICDP related benefits include the introduction of alternative livelihoods, and 
increases in environmental awareness. Although the success of some previous ICDPs 
implemented on Cat Ba Island was limited, the benefits of ICDPs have induced gradual 
change in local people’s perceptions about conservation. For example, locals have 
reduced their reliance on their forest based livelihoods by diversifying their sources of 
household income. The new activities introduced by ICDPs have included beekeeping, 
medicinal gardens, and livestock rearing. However, in general the achievements of ICDPs 
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were on a very small scale, such as one or two beehives per household, or the 
development of few medicinal gardens. There were only a few households that were able 
to rely on such activities (beekeeping, livestock rearing, medicinal plants) as their main 
source of income.   
Tourism development has been a major influence on the local communities, as 
stated by all informants. Tourism development, especially park tourism, is considered as a 
positive effect of biodiversity conservation and PAs in general. The island has experienced 
significant growth in tourism that leads to associated benefits such as rural development, 
road systems, and other basic infrastructure development. Likewise, the park was reported 
by all the informants to have heightened biodiversity conservation, with tree species and 
the langur given as specific examples. It was commonly expressed that while there has 
been a high level of biodiversity conservation and tourism development, the direct 
economic benefits of the park were very limited, except for the increase in unskilled labour 
casual waged jobs and forest protection related benefits.  
7.4.2.2 Negative effects 
The analysis also identified four sub-themes of the park costs or negative effects of 
conservation on human communities. These induced: changes in social economic factors 
such as restricted forest resource access; LEK loss; rising living costs for local people; and 
environmental degradation caused by tourism development. All interviewees experienced 
restricted access to the forests. This included all kinds of forest extraction and traditional 
agriculture practices such as slash and burn and shifting cultivation. Forest dependent 
communities had relied on the forests for decades as a daily source of protein as well as a 
safety net for when crops failed. The locals interacted with the environment through forest 
based livelihood activities such as hunting, trapping, logging, and collecting other NTFPs. 
Restricted forest access meant that the local people had to give up not only their traditional 
livelihood but also their habits and leisure activities. Moreover, reduced access to the 
forest meant that LEK that had been built up through day to day activities would be 
eroded, especially among young men.   
The restricted resource use was described as a disturbance for the livelihoods of 
forest dependent communities. However, there were opportunities for other local 
livelihoods such as tourism (detailed in chapter 6) to expand. Together with the 
opportunities, many negative effects caused by tourism development were experienced by 
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interviewees. These included higher living costs and environmental pollution such as dust, 
noise, and litter. In addition, water shortages were mentioned as another negative 
consequence of the park on community and the environment.  
7.4.2.3 Distribution of effects caused by biodiversity conservation  
According to the respondents, the negative economic impacts caused by the 
establishment of the park could be seen in all forest dependent communities. Only people 
of Viet Hai commune said that they bear fewer environmental issues due to its isolated 
location but they have shared similar negative economic effects with the other communes. 
For example, the park costs have been experienced by all local people. They have lost 
their significant incomes from forest resources while other alternative livelihoods could not 
substitute for the loss. On other hand, almost all those interviewed expressed that the cost 
of living in the island has increased continuously, especially in the tourism season. The 
locals have to pay the same expensive living costs as the tourists for their ordinary lives. 
They complained that the important benefits of the park have been concentrated on a 
select few. These include the government, tourism entrepreneurs, and some elite people 
from the communes who owned businesses.  
Although all interviewees acclaimed the park for its role in tourism growth, 
infrastructure and social development, the forest dependent communes seemed to bear 
more intensive costs when compared to other communes on the island. Tourism related 
employment and ICDP benefits were shown to be significant locally (in the study area), 
however communes with no tourist attractions benefited less, as in the case of Gia Luan 
commune. 
7.4.3 Conservation behaviours 
According to the interview results both positive and negative forms of conservation 
behaviours were demonstrated in the study area. The most frequently mentioned positive 
behaviours included: abiding by conservation rules; participation in conservation and forest 
protection activities; attendance to environmental education through community meetings; 
regulating and preventing illegal behaviours; and participation in fire prevention activities.  
The positive conservation behaviours have changed significantly in the forest 
dependent communes. From interviews, participant observation and focus group 
discussions in the research communes, it was revealed that the local people have 
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complied with the park rules for the last 10 years for a number of reasons. First, in the last 
decade, the rangers have strengthened law enforcement on the island. In the study by 
Brooks (2010) it was indicated that a considerable number of ICDPs had invested in 
building capacity for the park rangers, equipping them with new technology and training. 
Second, the majority of local people have been farmers, dependent on natural resources 
and the forest as a source of income. The new alternative livelihood options introduced to 
their communes as a means to compensate for their loss of forest incomes did change 
their behaviour toward conservation. Environmental education at various forms in all 
communes has gradually increased the environment consciousness of local people. The 
environmental education programs have indicated success in reaching many people on 
the island. The locals have improved their understanding about biodiversity conservation in 
general and the langur conservation in particular. The BR functions very well in terms of 
environmental education for local people.  
Importantly, the Cat Ba Langur Conservation Project was successful in its strategies 
to contract former hunters to patrol the forest, and train them to become forest rangers. 
This strategy combines an education component and economic incentives for the 
conservation behaviour. In addition, the project integrates LEK in biodiversity conservation 
activities such as wildlife inventory, and monitoring. The locals participate more actively in 
conservation activities when their knowledge and values are respected. Mr Tinh in Gia 
Luan commune is a good example of such a success. Being a hunter and logger for more 
than 40 years, he has now not only changed his attitude and perception toward forest 
protection but also his conservation behaviour. Many other forest hunters, including his 
family and neighbours have followed him in becoming langur and wildlife protectors 
(UNESCO 2013).  
The negative, unlawful actions were cited as illegal burning for honey bee 
collection, hunting, trapping of wildlife, and gathering NTFPs. Almost all respondents 
claimed that logging and forest clearing seemed to have stopped. Hunting and trapping 
still occur, but at much lower levels compared to the past (last 10 years). Forest fires were 
noted to be very rare. In contrast to the low levels of logging and forest clearing for 
cultivation, reptile collection such as geckos was described as being at a high level. There 
are many reasons to explain such kinds of activities such as failures in agricultural 
cultivation, high market demand for wildlife, and low level of law enforcement. These 
actions are typical of non-linear relationships between components of the forest SES.  
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In general, all interviewees were impressed that the positive behaviours were 
prevalent and far outweighed the negative ones. However, the park rangers as well as 
forest protection groups stated that there were still many traps in the forests, especially 
during the dry season (from October to February). People were concerned about being 
reported for illegal behaviour. Focus group discussions in all communes revealed that local 
communes still engaged in hunting and trapping, but at lower levels than previously. The 
focus group discussion in Viet Hai commune indicated that Hai Son and Gia Luan people 
still engaged in such activities. Similarly, Gia Luan commune said that Hai Son people 
were still hunting and trapping in their forests.  
7.4.4 Motives for conservation behaviours 
Both positive and negative conservation behaviours were shown to have underlying 
motives. The main sub-themes that supported positive behaviours included: increased 
environmental consciousness; ICDP benefits; fear of penalties or consequences of non-
compliance; and increased law enforcement. Environmental consciousness emerged 
particularly after the formation of the CBBR. Various forms of education were conducted, 
ranging from regular commune meetings, primary school lessons, delivery the leaflets, and 
by mass media such as loud speaker, radio, and television. Consequently, there has been 
a considerable reduction in some illegal activities like poaching and illegal NTFP gathering 
in the park.  
Environmental and conservation education is strongly emphasized in natural 
resource management, therefore most ICDPs have at least one education component 
(Byers 1996). This is true in the case of Cat Ba Island. There were 11 ICDPs implemented 
in three communes studied, in which more than half of the projects set conservation and 
environmental education as a principal purpose. Conservation and environmental 
education were varied in terms of the groups targeted, ranging from primary students to 
the elderly, from local people to tourists. In addition, conservation and environmental 
education activities varied among projects. For example, some of them delivered lessons; 
other delivered material such as leaflets, posters and organized environmental days.  All of 
the local respondents are now aware of the significant biodiversity on the island and the 
reason for the establishment of the CBBR. 
 Environmental and conservation education does not usually result in improved 
conservation behaviour (Schultz 2011). Schultz insists that though locals may change 
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perceptions and attitudes, they may lack information or have insufficient or inaccurate 
information about what behaviour to change to and how to change. Instead, social 
scientists assume that the driving force for behaviour change is motivation. Similarly, this 
study found that many ICDPs had environmental and conservation components. Local 
people with increasing environmental and conservation awareness educated other locals. 
Not all changing perception converted to conservation behaviour, however.  Successful 
programs have included the delivery of education with empowering locals to do 
conservation tasks through the employment of ex-hunters with strong ecological 
knowledge. These types of activities meet the local needs and aspirations that create 
motivation for more conservation oriented behaviour.    
Forest protection has forced local people away from forest extraction income and 
towards other means of livelihoods such as agricultural intensification, with more field crop 
cultivation, livestock rearing, and home gardens. Livelihood diversification is one of the 
benefits from this change as reported by interviewees. There have been some alternative 
livelihoods introduced to the island such as bee keeping, medicinal gardens, organic 
vegetable gardens, and citrus cultivation. These projects have achieved limited success. 
Only a few households have gained stable income from such alternative means of 
livelihood. The major income component of local people is still from agricultural activities. 
However, these projects have helped the locals to change their way of thinking about new 
ways of living that could reduce their dependence on forest resources. This thinking is very 
important for biodiversity conservation because it will lead to change in local behaviour 
toward conservation oriented behaviour. The evidence can be seen in the case of pig 
rearing in Gia Luan or chickens in Lien Minh Hamlet of Tran Chau commune. The locals 
adapted to more conservation behaviour by development of livelihoods that are away from 
forest product gathering.  In addition, other motivations for more conservation behaviour 
can be observed in the case of off-farm job opportunities. This type of jobs has increased 
for locals due to tourism and development activities. Combined with high risk from forest 
extraction activities, such as the fatalities caused by trapping geckos, these could help to 
further reduce the levels of forest product gathering.    
Other positive motivations for conservation behaviour can be seen in the cases of 
appreciation for LEK by ICDPs. Some ICDPs acknowledged the importance of LEK in 
biodiversity conservation such as the langur conservation projects which employed 
knowledgeable local people in conservation activities. Some other projects such as bee 
keeping and medicinal home gardens applied LEK in livelihood activities. In these cases 
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the locals felt that their voices and values were respected by conservation initiatives. 
Through acknowledgement that their knowledge and values were good for conservation 
and development, local people felt more positive toward adopting more conservation 
behaviours. The decision to give up their habits is based on their transition to alternative 
opportunities, and the appreciation of their knowledge in conservation initiatives.       
The motives for the negative conservation behaviours are due to high value and 
demand for wildlife products, and a high poverty rate. High value and demand for wildlife 
products, to a large extent, was presumed to be a main reason for illegal forest extraction. 
The interview results indicated that while forest extraction was forbidden by law, local 
people still engaged in such activities. This is not due to low levels of environmental 
awareness of the locals. No interview respondents admitted that they still engage in 
hunting or trapping, but the results from three focus group discussions indicated that local 
people do still engage in illegal activities. (The communes point to other communes as 
being guilty of these activities.) In addition to these results, the langur projects reported 
that illegal activities were higher during times of no tourism and in between crops. The 
numbers of illegal activities were communicated via commune conservation groups such 
as forest protection groups and forest protection clubs in the affected communes. 
Explanations for negative behaviour were mainly economic. Wildlife trade was easy 
and of higher value than timber or other forest products. Hunters could sell wildlife in local 
markets and through illegal wildlife supply chains for export to China. In spite of the fact 
that local restaurants made a commitment not to consume wildlife through the CBNP and 
langur conservation projects, there is evidence that they still engaged in such activities.  
High poverty rates combined with the failure of some alternative livelihood 
approaches have increased the economic burden of some households, as they have not 
been able to repay loans after projects have ended. Such failed approaches include 
organic vegetable gardens, beekeeping in Viet Hai Commune, citrus cultivation in Gia 
Luan commune and Goat rearing in Tran Chau. Initially, these projects were seen as very 
promising alternative livelihoods, but for various external and internal reasons (Dawkins 
(2007) and Brooks (2010), these projects failed to meet local needs. The failures made the 
locals hesitant to adopt any other changes, such as moving toward positive conservation 
behaviours. Additionally, some informants have chosen to continue their engagement in 
adverse behaviours due to a lack of benefits from tourism. One of the concerns expressed 
by locals was of uncertainty and a resistance to shift away from old-fashioned ways of 
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living to the new untested ways. This push for change was not considered to be in their 
best interest. Conservation practices were seen to benefit others, while locals had to bear 
for the costs of conservation.   
The reward mechanism for conservation activities was not sufficient to attract locals 
to adopt more responsibility for conservation. Due to the karst landscape, forest fire is not 
a major risk. Hunting and trapping and gathering NTFPs were the main concerns in the 
study areas. Some households benefited from forest protection contracts within the CBNP, 
and some individuals received payments from the langur conservation project, forest 
protection groups, forest protection clubs and langur guards. Uneven distribution of these 
benefits and corruption was indicated by some interviewees. People who had relatives 
working in local committees or the park were more likely to benefit from this distribution. 
Furthermore, this reward was insufficient for locals to dedicate themselves fulltime to 
conservation activities. However, due to social relations in the rural communities, those 
people who played an active role in conservation initiatives would act as advisors for their 
relatives and neighbours and encourage obedience to conservation rules. Interviewees 
were given a hypothetical situation of if they saw someone trapping wildlife while they were 
on patrol. Almost all respondents answered that they would remove all traps and explain 
the problem to the hunters. In the more serious cases, they would contact the park rangers 
or Local People’s Committees as the next step. In short, the findings of the study indicated 
that conservation behaviours were controlled by economic influences such as poverty 
rates, reward mechanisms, and successful alternative livelihoods, but local awareness 
may have some influence.  
To sum up, the awareness and positive attitudes of local people toward biodiversity 
conservation were important, but did not guarantee that local people would abide by PA 
rules. In order to move people toward more conservation oriented behaviour, a single 
solution is not appropriate. There is need for a combination of factors such as increasing 
local environmental awareness through conservation education and increasing benefit 
flows to locals who can influence a reduction in illegal resource extraction.  
7.5 Chapter conclusion 
This chapter has been concerned with using the research findings in relation to the 
theoretical framework to develop a rich picture of forest SESs in the study area. All 
research questions have been revisited, to summarize how the subsystem of LEK and 
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local livelihood systems contribute to the overall dynamic of focal SESs, and how they are 
each affected by drivers of change in the SESs. 
Throughout their history, the locals have depended on the forest for their 
subsistence and livelihoods. Drivers of change have caused the livelihood systems of local 
people to change significantly. The general trend has been towards livelihood 
diversification with a focus on agricultural intensification, and the introduction of some 
alternative livelihoods such as tourism, bee keeping, and medicinal gardens. However, 
alternative livelihoods have not truly functioned as a result of: lack of meaningful local 
participation; not addressing the needs and expectations of locals; targeting the wrong 
groups; limited resources and timeframes; and geographical restrictions. These factors 
combined with ingrained habits and social economic factors such as education levels, law 
enforcement, and the high economic return of forest products have led to the situation 
where locals still engage in illegal forest harvesting.  
Over the history of the island there has been a significant change in LEK systems. 
The findings of this study have indicated that the locals possess rich knowledge of wildlife 
and trees species, as well as an understanding of ecosystem interactions. In order to 
comply with the regulations and law, local people have had to give up their habits and 
traditional livelihoods such as hunting, trapping and gathering NTFPs. The main issue for 
them has been how to change their livelihood systems and still address their subsistence 
and economic needs. There is an inherent question of survival that must be addressed 
before local people can relinquish their habits and use of LEK in ways that harm 
biodiversity conservation. In addition, the LEK that is useful for biodiversity conservation 
could be implemented in conservation initiatives that both satisfy economic needs and 
demonstrate appreciation for local knowledge and values.     
Through the use of an adapted SESs framework, mutual feedbacks between 
environment and people have been understood. LEK is a knowledge–practice–belief 
complex and is itself adaptive in nature. Cross scale interactions are typical features of 
SESs. By analysing drivers of change such as conservation policies, Doi moi policy, the 
tourism boom, and the introduction of ICDPs, this research has gained a better 
understanding of how the livelihood systems of local people have adapted over time. The 
local people have been forced to leave their incomes in forest extraction. They have 
adopted some adaptive livelihood strategies such as agricultural intensification, and 
livelihood diversification. The results indicate that agricultural intensification has played an 
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important role in local livelihood systems. However, there are some other factors that have 
hindered the results such as uncertainty in the markets for agricultural products, and 
environmental stressors such as water availability. The local people have tended to adopt 
various livelihood activities as a strategy to reduce risk. The tourism industry has been an 
important economic sector of Cat Hai District and Hai Phong City, but it showed fewer 
benefits for the locals within the NP. The benefits that local people did gain were in the 
form of more off farm job opportunities. The SESs thinking approach indicated that SESs 
of the island have moved from natural forest extraction to conservation. However the 
shifting paradigm has been influenced by many drivers across scales.      
The SESs approach could be implemented to improve POC outcomes. In the 
context of contemporary PA management on Cat Ba, POC approaches have been 
explored through behavioural concepts of local resource users and how these changes 
consequently affect conservation outcomes.  Apart from these, the local’s perceptions of 
linkages between conservation and development have been discussed. The locals could 
see both economic and non-economic benefits from conservation. The economic benefits 
were the main motivation for conservation behaviours. However, other factors such as 
respect of local values and knowledge have also facilitated positive conservation 
behaviours.  
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Chapter  8:  CONCLUSIONS 
 
8.1 Introduction 
This final chapter integrates the findings from previous chapters to present an overall 
view of the research in relation to the main objectives and specific research questions. The 
key intention of this research has been to develop an understanding of interactions 
between humans and forest resources, viewed as social–ecological systems (SESs). The 
study focused particularly on the dynamics of local ecological knowledge (LEK), and 
livelihood changes, under major drivers of change in the forest SESs and the influences of 
integrated conservation and development projects (ICDPs) implemented in the three 
communes studied. The research used mixed qualitative methods within a nested case 
study analysis of Cat Ba Island of Vietnam and three of its communes that are closely 
associated with the forests that now form the core of the Cat Ba Biosphere Reserve 
(CBBR). The limitations of the study as well as future research directions are explored at 
the end of the chapter. 
8.2 Review of the main research findings 
The research findings were presented in chapters four, five, and six, and discussed 
in chapter seven with the guidance of the literature and theoretical framework from chapter 
two by a set of methods in chapter three. The research findings are summarised with 
respect to the research questions in the following sections. 
8.2.1 Dynamics of SESs and drivers of change 
Chapter four presents an overview of the historical profiles of the study communes 
over past decades. The SES dynamics through time are presented in terms of four main 
periods, highlighting key drivers of change and disturbances in the system. The analysis of 
system changes over the past decades provides basic information and a greater 
understanding of adaption processes, and informs the interpretation of responses to future 
changes. The contents of this chapter contribute to addressing the first research question: 
“How have the local forest social ecological systems changed in recent decades?” 
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The first period is distinguished by the settlement of two communes that have had 
the most impact on the forest resources on the island (Viet Hai commune (1948) and Hai 
Son hamlet (1978)). Rich natural forest resources with a low human population were the 
features of this period, which meant low impact interactions between social and ecological 
subsystems. The local people were heavily reliant on the forest resources for subsistence. 
Through traditional agricultural practices (shifting cultivation or slash and burn agriculture) 
and hunting and gathering forest products for subsistence, LEK was generated and built 
up over time.  
The following period of collective agriculture (from 1978 to 1986) was characterised 
by a significant reduction in forest resources. Low productivity of agricultural systems 
combined with inappropriate management of the Cat Ba state owned logging enterprise 
created more human impacts on the forest resources. Intensive use of LEK by locals was 
necessary for their survival, as they depended on the forest for their basic needs, and a 
safety net for agricultural failures. At the end of the period, the forest resources were in a 
state of depletion.  
The third period (from 1986 to 2000) was the most important period for the island in 
terms of transformation of local’s lives. First, free access to forest resources changed to 
forest conservation and the exclusion of the people through the formation of CBNP in 
1986. Secondly, in 1986 Economic Reform (Đổi Mới) was introduced and that strongly 
influenced local livelihoods by allowing people to have access to land and cash resources 
in exchange for using intensive agricultural technology. This change could enable the 
locals to develop more agricultural intensification. The beginning of this transformation 
period was characterised by resource depletion of both fauna and flora, caused by a high 
levels of hunger and poverty combined with low levels of NP law enforcement. The locals 
had to adjust to the agricultural changes but they continued to use LEK for illegal forest 
extraction to meet their basic needs. 
 The last period was from 2001 to now; it has been characterised in terms of social 
development, livelihood diversification, and environmental issues. The acknowledgment of 
high biodiversity values of the island, especially the endangered endemic primate species 
the Cat Ba Langur, coupled with the poverty of the communes led to the introduction of a 
number of ICDPs starting in 2000 (Brooks 2010). In 2004, the introduction of a new 
institutional framework that designated the Cat Ba Archipelago (including the existing Cat 
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Ba National Park) as a UNESCO Biosphere Reserve (BR) enhanced ecosystem 
management. Law enforcement has been strengthened through the training of staff, and 
local people adopted livelihood diversification in order to raise their incomes and reduce 
their dependence on forest resources. As a result, there has been less pressure on forest 
resources but a reduction in LEK has been caused by lack of practice. However, there 
have been some opportunities to apply LEK through ICDPs, such as beekeeping projects, 
and Langur conservation projects. The number of tourists has increased significantly in 
recent times. Tourism has been an increasingly important driver for the Cat Ba economy 
and local people’s livelihoods and culture. However, not all of the locals can benefit from 
the tourism industry, and all of them have suffered from negative impacts such as 
environmental pollution, fresh water shortages, and rising costs of living.   
    The local forest systems demonstrate the typical characteristics of SESs such as 
cross-scale interactions and non-linear relationships. The results show many key drivers of 
change in the three communes, at different scales from international to local. International 
scale interactions can be seen in the establishment of CBNP and CBBR as national 
responses for biodiversity conservation. The significant biodiversity values of the island 
have attracted much attention from international organisations, both government and non-
government, towards conservation initiatives. Economic factors are another of the 
international and national scale interactions. The number of international tourists and the 
increasing demand for wildlife trade to China are examples. The local scale interaction can 
be seen in the case of the road system development that affects other parts of the systems 
such as access to markets and tourists. The forest SES can thus be viewed as a complex 
system in which nonlinear relationships are a feature of the system components. Human 
behaviour in the system is difficult to predict and cannot be presented in linear ways. For 
example, failure of the early agricultural reforms soon after 1986 drove locals back to 
subsistence from the forests. Therefore, interventions should be considered in terms of 
complex system thinking so they can serve both for biodiversity conservation and 
community development, as well as be sustained in local conditions.  
8.2.2 Local ecological knowledge system  
In order to answer research question number two: “what are the dynamics of local 
ecological knowledge in relation to local livelihoods and PAs?” the findings of chapter five 
present the dynamic and adaptive nature of LEK. This chapter provides information about 
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the levels of interaction with and the understanding local people have of ecosystems. 
Some LEK is maintained and consolidated, some is eroded and some new knowledge is 
created. In section 7.3 of chapter seven and the findings of LEK in chapter five were 
synthesised and discussed with the relevant literature. 
Local people have developed substantial LEK of wildlife in terms of identification, 
distribution, and explaining qualitative population trends. The ecological knowledge was 
produced and embedded within long historical livelihoods in the changing SES. Local 
people’s knowledge has represented capital for household’s capability to use ecological 
resources for their livelihoods. This research provides empirical evidence that forest 
communes have valuable LEK which allows them to use local resources effectively and 
adapt to changes in the SESs. However, the distribution of LEK was uneven among the 
local population. Elders were more knowledgeable than young people about the forest 
resources in general. The men knew more than women in terms of forest products 
including wildlife, wood species, and NTFPs such as honey bees and reptiles.  
 Compared to previous research Timko (2001) on LEK in Cat Ba, some LEK of local 
people has been consolidated with new scientific knowledge that has improved the LEK of 
the locals in general. The results show that LEK was created, maintained and developed 
based on the observation and regular interaction with forests. In recent years, LEK about 
environmental functions and services has increased significantly. The reasons could be 
the results of conservation education programs. Once local people have reduced their 
interaction with the forests the LEK begins to fade. This can be seen through how the 
younger generations now have less LEK than previous generations. 
The results of this study agree with the study by Pilgrim (2006) who indicated that 
the content and depth of LEK varied according to resource dependence levels. The forest 
resource dependent communes of this study have revealed a high level of knowledge in 
terms of species, and their function within the ecosystems they rely upon. For instance, the 
study communes held an expanse of knowledge about wildlife species in their local 
forests. However, not all species within the locally exploited ecosystems were well known 
and only some “experts” held LEK of those species. For example some forest tree species 
were targeted for timber harvesting which reduced their accessibility to most local people. 
There was a clear relationship between the level of LEK about flora and fauna and their 
usefulness in the daily lives of local people. Consequently, practical values of a species 
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and ecosystems are clearly the biggest sources of LEK in resource dependent 
communities. Such knowledge reflects the environments and species that locals most 
frequently interact with.  
As chapter five and section 6.2.2.1 of chapter six show, LEK and practices of forest 
extraction can be used intensively in forest based livelihoods. By recognising local 
people’s knowledge, skills, and social economic context, the Government and other 
relevant stakeholders for conservation could adjust their strategies and resources toward 
more appropriate conservation behaviour. The results of interviews regarding LEK 
indicated some possible applications for conservation and development in CBBR. The LEK 
could be employed in alternative livelihoods such as the employment of a commune forest 
patroller, building medicinal gardens and beekeeping.  
8.2.3 Contemporary livelihoods 
8.2.3.1 Livelihood strategies 
Chapter six and section 7.4 of chapter seven partially answer research question 
three: “how have local people’s livelihoods adapted to changes in the forest SESs on the 
island?” Due to changes in the forest SES, various livelihood strategies have been used by 
the locals including agricultural intensification and the diversification of livelihood activities. 
Local people have still depended on the forests for their livelihoods but in different ways. 
Some still illegally extracted forest products such as wildlife and NTFPs. Some depended 
on forests as a new means of livelihood such as ecotourism or community based tourism. 
Some developed beekeeping based on forest flowers. Some had incomes from forest 
protection activities such as forest protection contracts, and employment in commune 
forest protection groups by the Langur projects.  
Although tourism has emerged as a major economic sector for the local economy, 
there were only a limited number of families with members employed in the tourism 
industry. Some interviewees stated they benefited from tourism through relevant services 
such as home based eateries, increased demand for agricultural products and more off 
farm employment. Complaints made by locals about tourism development focussed on the 
increasing cost of living, water shortages for daily consumptions and agriculture, as well as 
environmental issues. The locals expressed their need for new sustainable livelihood 
opportunities that could improve their agricultural production and increase market stability 
for agricultural products.  
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8.2.3.2 Alternative livelihoods 
Due to significant biodiversity values and high levels of poverty, the island has been 
a popular destination for ICDPs. Some of these have targeted the development of 
alternative livelihoods for poor households to encourage them to stop their environmentally 
destructive livelihood practices. Beekeeping, community based tourism, organic vegetable 
gardens, goat rearing, citrus cultivation, and medicinal gardens have been introduced as 
alternative livelihoods on the island.  
The research results have indicated that alternative livelihoods rarely work as true 
“alternatives” because of household preferences to undertake multiple livelihood strategies 
that allow them to reduce the risks of stressors. Examples of such stressors include 
market uncertainty for agricultural products, reductions in tourist numbers, and 
environmental degradation. In the case of the study area, women have been the main 
targeted group of most of the ICDPs while men, the main resource harvesters, were 
neglected. In addition, there were often limited options for alternative income, with many 
ICDPs focusing on beekeeping. Available options for alternative livelihoods were not 
always based on the needs and aspirations of local people. Available alternative livelihood 
options were limited by external factors, such as geography or locally available resources, 
and internal factors, such as low levels of education and the ineffectiveness of PA law 
enforcement. The project designs hardly ever originated from the community, who would 
be the main beneficiary of the project. Lack of meaningful participation of local people in 
the implementation phase was another reason. Furthermore, the projects seemed to lack 
careful assessments and market research, so some of the project’s outcomes did not 
exceed beyond the short term duration of the projects. The organic vegetable garden in 
Viet Hai was an example of this short-sightedness.   
   
The changing nature of the SESs has included divergent livelihood strategies 
across all three communes. Besides agricultural intensification focusing on field cultivation, 
home gardens, and livestock rearing, the locals have engaged in various other livelihood 
activities that were introduced by ICDPs such as off–farm income, tourism, bee keeping, 
and medicinal gardens. The results indicate that the locals prefer to use their human 
capital and LEK for their incomes. Such kinds of livelihoods have adapted due to drivers of 
change in the forest systems, with the people moving from environmentally destructive 
activities such as hunting, trapping and harvesting NTFPs to more conservation oriented 
behaviours such as patrolling as part of their commune’s forest protection group, or 
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applying their knowledge to new livelihoods such as medicinal gardens, beekeeping, and 
ecotourism.  However, the success of such alternatives has been limited due to external 
and internal factors such as project timeframes, local participation in the projects, and the 
uneven distribution of benefits. Positive changes have not always been achieved. As a 
result, alternative incomes have not been sufficient to offset the loss of forest based 
income, or to discourage local people from continuing to earn forest based incomes 
illegally. The maintenance of conservation behaviour practices can be influenced by many 
factors such as education levels, poverty, availability of alternative livelihoods, and levels 
of law enforcement. Conservation interventions should consider all these features in order 
to meet local needs and aspiration as well as conservation objectives.       
8.2.4 Conservation and development interactions and implications for people 
oriented conservation 
Human behaviour is a major cause of biodiversity loss and continues to be a major 
threat to biodiversity conservation. Conservation oriented behaviour must play a significant 
role in achieving conservation outcomes. SES thinking approaches could assist in the 
analysis of these complex phenomena, through the integration of multiple science 
disciplines, social, economic, and ecological. This approach could support better 
understanding and analysis of the relationships between conservation and development, 
conservation behaviours, and the factors that affect local’s behaviour (motivations, 
determinants, and influences).  Chapter seven and part of chapter six, discussed in the 
light of relevant literature from chapter two, addressed research questions four and five.   
Research question 4: What are the interactions between conservation initiatives 
and local forest SESs? 
Research question 5: What are the implications of these changes for local 
livelihoods while at the same time providing appropriate conservation approaches 
within the protected areas systems?  
8.2.4.1 Linkages between conservation interventions and local forest SESs 
There have been both positive effects (park benefits) and negative effects (park 
costs) shown from the research results towards PAs. Direct economic benefits formed a 
sub-category of the positive effects, and included park/tourism related employment such 
as forest protection contracts, commune conservation groups, and job opportunities 
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related to tourism activities. The group of benefits categorised as non-economic covered 
the attainment of environmental education or awareness, leisure or recreational 
atmosphere, and environmental services. In addition, ICDP related benefits included the 
introduction of alternative livelihoods, and increasing environmental awareness. Tourism 
development has been a major factor influencing the local SESs.  The main benefits of 
tourism are economic. Although it has had both positive and negative effects on the SESs, 
negative effects have outweighed the positives as the locals have suffered more from this 
alternative livelihood.  
Four sub-themes of the park costs on the SESs, induced by restricted access to 
forest resources, have been identified as: lost income from forest based livelihoods; LEK 
loss; rising living costs of local people; and environmental degradation. Tourism is often 
proposed to be an alternative livelihood by conservationists. However, only two ICDPs 
included tourism activities, with a very limited number of local participants. Tourism has 
benefited mostly elite or external people, while the majority of the locals have suffered the 
negative effects such as environmental pollution, rising living costs, and water shortages. 
Tourism development should be analysed in a systematic way including the costs that 
burden the locals with tourism development related issues.  
8.2.4.2 Conservation behaviour and its motives 
Both positive and negative forms of conservation behaviours have been observed in 
the study area. The positive behaviours include obedience to conservation rules, 
participation in conservation and forest protection activities, attendance of environmental 
education through community meetings, regulating and preventing illegal behaviours, and 
participation in fire protection activities. The negative behaviour includes illegal burning for 
honey bee collection, hunting, trapping or killing wildlife, and gathering NTFPs. In general, 
the positive behaviours were prevalent and far outweighed the negatives. However, the 
park rangers, as well as forest protection groups, stated negative behaviours still occurred.  
There have been underlying motives for both positive and negative conservation 
behaviour. The main sub themes that supported positive behaviours included: increased 
environmental consciousness; ICDP appreciation or economic benefits; and fear of 
penalties or consequences of non-compliance or increasing law enforcements. The 
motives for the negative conservation behaviours included:  high value and demand for 
wildlife products; high poverty rates; and failure of ICDPs. Generally, the main motives for 
both positive and negative behaviour have been due to an economical factor. In addition to 
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these, some other social issues were mentioned such as the uneven distribution of 
conservation benefits such as forest protection contracts and job opportunities in 
conservation projects. Increasing local’s awareness and positive attitudes toward 
biodiversity conservation were important but this did not mean that local people would 
obey all PA rules. In order to move the locals toward more conservation oriented 
behaviours, single solutions are not appropriate; a combination of strategies that can meet 
economic needs and respect local values, needs and aspirations should be considered. 
8.2.4.3 Implications for better people oriented conservation approaches  
Using an adapted SES framework and considering the findings of the realities of 
conservation behaviour, the research suggests implications for better people oriented 
conservation (POC) approaches. 
The research findings related to the ICDPs implemented in the areas indicated 
serious deficiencies in project data reporting and keeping. The local government, as well 
as the sectoral department of provincial Government (DARD), do not have completed 
reports of past projects; only progress and funding reports were found, no final reports. 
The reason provided, was that the final reports should be kept by the donors of the 
projects. In addition, reporting practices often favour positive stories, while results 
perceived as negative tend not to be reported or documented. The local government and 
officers who are responsible for the report production might write favourable reports to 
ensure future funding. This culture does not capture failures of the projects and the 
lessons learned in practice. As a result, there were many projects that have overlapping 
components, especially in the case of beekeeping, and sometimes share the same 
failures.  
Many POC approaches carried out in the study areas have targeted new 
livelihoods, but showed very limited results. There were many reasons for this, but one of 
the most important factors was that the projects were implemented without careful 
assessment of economic factors such as markets. The outputs of the projects had 
unstable markets or exceeded the demand of the local market. The case of organic 
vegetable gardens in Viet Hai indicted this point. With the participation of nearly half of all 
households in the communes (20 households) in the projects, every activity did quite well 
in terms of meeting targets such as number of participants and development of the model. 
However the small local market could not consume all the products of 20 households. 
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Furthermore, the remote location of the communes was a disadvantage for them to sell 
products in the town’s market because they had to return home at a certain time of the day 
by the commune ferry. After the ending of the projects, the locals not only did not develop 
new alternative livelihoods but they were also in debt due to the projects. The sustainable 
approach should not only cover the short term duration of the projects: sustainable long-
term duration of alternative livelihoods is far more important.  
Lack of local participation in the project design could be directly linked to the failure 
of many projects. Many projects implemented in the study areas were based on the advice 
and support of external experts who could not understand local values, culture, needs and 
aspirations. The locals expressed that “they want the projects or experts to show them 
what crops and livestock would suit their local conditions and could satisfy the market 
demand”. Their expectations were more in favour of alternative livelihoods that could 
integrate their LEK to make their income. For example, jobs in conservation initiatives or 
the tourism industry such as tour guides for ecotourism activities were the most often and 
positively mentioned. Development of medicinal gardens was also a preference but the 
market was the greatest obstruction. Regarding to combining of market demand and LEK, 
some locals gave some suggestions related to gecko rearing. The “real” POC approaches 
should have meaningful measures, either alternative livelihoods based on their local 
conditions and capitals or effective ways of increasing local attitudes and perceptions.  
Conservation and environmental education is still an effective means to change 
attitudes and perceptions of local people. However, this should not be the only goal of 
conservation interventions. In addition, environmental education should be carried out in 
ways that are most effective. For example, the langur project has carried out very effective 
methods of education for the locals. Besides delivery of education for the whole commune, 
the project concentrates on training hunters, who are the main actors of forest resource 
depletion, to become the commune’s rangers. In this way they can apply their knowledge 
and experience to conserve the forest resources. The project formed the commune forest 
protection groups and employed the trained people to work for the project. This method 
has gained more support from local people because it not only improved the local 
understanding of environmental issues but also respected their local values and 
knowledge, in addition to providing additional income that compensate people for their 
time and effort. Regarding respect for the local values and knowledge, many projects 
conducted conservation and education activities with teachers or rangers as the project 
staff. This could be improved if the projects were able to coordinate with the local “experts” 
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who are well trained, to teach about the conservation of local resources to their commune.  
In that way, the positive perceptions and attitudes could transfer to more conservation 
behaviour than currently occurs. 
All things considered, understanding the dynamics of complex SESs is fundamental 
for interventions aimed at sustainable development (Folke et al. 2003). The research 
presents the dynamics of the forest social systems. In the past the SESs of Cat Ba Island 
were characterised by subsistence exploitation of natural resources. As a result local 
people had built up substantial ecological knowledge in identification, distribution, 
ecological interaction, and techniques for harvesting forest species. Rich natural resources 
and small human populations led to minimal impacts on the forest systems. However, 
growth in the human population, both natural and physical, has caused the 
overexploitation of forest resources. The local forest resources were depleted, causing 
further difficulty for the local people, such as higher rates of hunger and poverty. At the 
same time, there were many drivers of change occurring in the areas from international 
and national responses to the SES conditions.  Social, ecological drivers of change 
(typically Doi Moi policies and the establishment of CBNP and CBBR) have directly 
affected the management, livelihood systems and environment of the island. Local people 
have had to adapt to changes through livelihood adaptation. In addition, tourism 
development and ICDPs have been implemented on the island with the aim to reduce 
dependence of the locals on the forest resources. However in most cases the results of 
these interventions did not meet expectations. This can be explained through non-linear 
interactions of the SESs. The first three research questions were designed to meet the 
objective to understand the dynamics of forest SESs on Cat Ba Island with focus on: “LEK 
systems; livelihood systems and adaptation; and external conservation interventions”.    
The research questions four and five were designed for the second objective: “to 
define conservation and development problems and implication for POC approaches”. 
SESs framework analysis could support better understanding of the relationships between 
conservation and development, the conservation behaviour, the factors that affect local’s 
behaviour and motivations, determinants, and influences. Considering the findings on the 
realities of conservation behaviour, the research suggests implications for better POC 
approaches such as careful assessment of economic factors of projects, target groups of 
projects, meaningful participation of the locals in project designs, considering LEK and 
other local available capitals in projects, appropriate methods of conservation and 
environmental education. 
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8.3 Contributions to knowledge  
This thesis contributes to the literature on LEK and livelihood adaptation through its 
detailed examination of the forest communes who live inside and between the protected 
areas of Cat Ba Island. It highlights the interrelationships between livelihoods, LEK and 
conservation behaviour of the local people within the SESs. The findings in this area will 
have relevance to other cases where local people live inside and between park boundaries 
in Vietnam, and offer comparison for other parts of the world with similar conservation and 
development challenges. It contributes an important critical focus to the implications of 
people oriented approaches to biodiversity conservation, and suggests that donors should 
pay more attention to the implementation of these approaches in developing countries.  
The research also contributes to the literature on the LEK of the major ethnic group 
of farmers (Kinh), who in Cat Ba have become a forest dependent community. LEK, 
particularly of non-indigenous peoples, is often overlooked in conservation and 
development research. In addition, these results offer valuable insights for future 
researchers in the field of forest inventories and planning, by providing information that 
helps to fill the gaps in scientific knowledge of wildlife species, especially endemic species 
such as the Cat Ba Langur. Information such as habitat preferences, food, distribution, 
behaviour, and population dynamics of this species is very rare and scattered, making LEK 
valuable for conservation.  
In addition, the thesis contributes to the literature on the livelihood management of 
local peoples who live in or near PAs, paying specific attention to POC approaches, 
livelihood adaptation and diversification, and the tensions that can occur in these 
processes.  It provides in-depth knowledge on how local communities interact with, and 
benefit or otherwise from, PAs via livelihood strategies and how they actually adapt their 
livelihoods.  
Further, the thesis develops and applies a SESs conceptual framework for 
investigating the effects of PAs as well as other drivers of changes on local communities. 
Social-ecological systems and complex systems perspectives inform the framework. 
Considering that drivers of change frequently come from other levels within a system, the 
application of this framework can help in identifying cross-scale interactions and nonlinear 
relationships between the behaviour of the local community and other components of the 
systems, under a variety of drivers of changes. This framework offers a behaviour-oriented 
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approach in response to identified gaps in previous research. The conceptual framework 
addresses perceived limitations of current linear approaches to assessing impacts and 
motivations for changing local behaviour towards being more conservation oriented. It 
offers an investigatory process that explicitly recognises past and future change, 
uncertainty and complexity.   
 
Methodologically, the research is unusual in using mixed qualitative methods and 
some PRA tools that capture local views about system influences well. The qualitative 
methods could contribute deeper knowledge of how local people learn, adapt and 
experience the changing SES conditions as well as document experiences and key 
lessons from past events that quantitative methods could not provide. In livelihood 
research, quantitative methods can explain rankings and weight decisions but cannot fully 
explain people’s decisions and their underlying rationales or views on the options. 
Qualitative methods are also more valuable when reliable data cannot be easily obtained 
on some sensitive issues, such as the case of household incomes in Vietnamese culture – 
and especially illegal hunting. 
8.4 Limitations of the research 
Given the purpose, scale requirements, and resource limitations of this research, the 
research has several limitations. First, the focus of the research is the communes that are 
most dependent on the forest resources. Even though it recognises the coupled linkage 
between ecological and social systems, this research does not incorporate all communities 
living on the whole island. The other communes are less reliant on the forest resources but 
they are a part of the systems. Second, the research depends on the responses of the 
locals. In general they were very co-operative, but they reluctantly spoke about personal 
sensitive issues such as illegal forest extraction and incomes. They were more likely to 
speak freely in relation to the illegal actions of other communes. The research used 
triangulation of data collecting methods to overcome these issues but it could not be 
completely avoided. Third, the research is lacking sufficient secondary data for continuous 
monitoring of the system in order to gain more information on ecological as well as social 
changes in the system. At times, conflicts between secondary data and primary data 
collected by the research were impossible to reconcile.  For example, the secondary data 
indicated that before 1978 the proportion of Kinh people was less than 10 per cent of the 
island’s population. However, the primary data indicated that except in Hai Son, Kinh 
people were in the communes in numbers that far exceeded 10 per cent of the total 
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population.  Next, the research was unable to collect ecological data about changes in the 
systems and instead relied on people’s own reports with very limited secondary data to 
verify against. Finally, like other location based research, the findings of this research are 
limited to its ecological system base which is localised within the CBRS of Vietnam. 
8.5 Implications for future research 
A number of areas for future research emerged from this study. The conceptual 
framework here should be developed so that it can integrate resilience thinking into the 
framework, for application in the field of PAs as well as other settings such as marine 
SESs, and rangeland SESs. In addition similar approaches applying SESs frameworks 
with case study analysis, in similar situations where society and nature systems are in 
complex interactions and non-linear relationships, would help to build a body of 
comparative research that can help in the understanding of SESs at local scales.  
This research has shown the effectiveness of qualitative data in revealing how LEK 
and livelihoods are adapted on the ground, and how these change or are maintained 
through time. This research approach is also able to capture the lessons learnt from past 
projects that are often lost over time. As such, it encourages future research where the aim 
is to reveal what really happens in development projects’ implementation and evaluation. 
However, the use of multiple data collection methods is highly recommended because the 
analysis of ecological systems is often deemed more convincing with quantitative data. 
Furthermore, quantitative data goes well with SESs approaches such as scenario planning 
and system modelling. 
The findings of the research indicated that rich LEK is fading due to changing SESs, 
so further research should pay attention to these change processes and what can be done 
about them. For example, there are some areas for further study such as how to include 
LEK in conservation management or to combine LEK into conservation and environmental 
education activities. Not all LEK is good for biodiversity conservation but future research, 
through careful social assessment, should identify ways to conserve and make use of 
valuable LEK. This could control (or accept) the fading of knowledge associated with 
destructive forest resource uses such as hunting and trapping techniques.      
 Tourism development is often treated as a panacea for alternative livelihoods near 
PAs or BRs. However, the findings of the study show that the tourism industry contributes 
significant proportions to the district economy but not for all local people. The number of 
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people who could benefit directly from the tourism industry is small, while all of the locals 
have to suffer from tourism related impacts, such as environmental pollution and water 
shortages. Therefore, future research should be in areas such as mechanisms for 
environmental service payments. This payment is based on a notion that market based 
interventions could both serve forest conservation and economic development. However, 
To et al. (2012) carried out the research in Viet Nam found that in the payments did not 
reach the poor farmers due to of political and economic obstacles. They suggested that 
the payment schemes should be based on the total socio-political settings, not only the 
economic relations.     
8.6 Final comments 
In light of the findings presented in this study, it is appropriate to draw a conclusion in 
line with the words of Mascia and other co–workers: “biodiversity conservation is a human 
endeavour: initiated by humans, designed by humans, and intended to modify human 
behaviour to achieve a socially desired objective - conservation of species, habitats, and 
ecosystems”  (Mascia et al. 2003, p. 650). The SES framework offers the system analysis 
of a complex social behaviour system. This research found that the local people are very 
rich in LEK but this is changing over time due to social, political, and environmental drivers 
of changes across scales. Such changes have influenced human behaviour toward the 
maintenance of ecosystems. Livelihoods are a form of these behaviours. The behaviours 
could be positive or negative in terms of conservation. The changing of behaviour is 
complicated and is in nonlinear relationships with other system components. In order to 
achieve the desired conservation objectives, the measures should target more 
conservation oriented behaviours. Ideally, such measures should employ or respect the 
LEK that meets the local needs and aspirations, and the survival needs of the poorest 
local people.   
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Appendices 
Research Project Information Sheet 
(Translated into Vietnamese) 
Name of Project:   
Local ecological knowledge, livelihoods and conservation in the changing 
forest social ecological systems of Cat Ba Island, Vietnam  
Researcher:  Ms. Thi Thanh An Nguyen 
 There are two key objectives of the current research. The first is to understand the 
dynamics of forest SESs on Cat Ba Island with focus on: local ecological knowledge (LEK) 
systems; livelihood systems and adaptation; and external conservation interventions. The 
second research objective is to define conservation and development problems and 
implication for people oriented conservation approaches through the application of SES 
analysis with focusing on human behaviour. The research results will contribute both in 
theoretical and empirical ways to the literature that combine SES frameworks with LEK, 
livelihood adaptation for more conservation oriented behaviour.    
 During this interview, participants will be asked to share their knowledge of conservation, 
and involvement with the projects. The expected duration of the interview is around 45 minutes 
to 90 minutes. 
 The findings of this research will form the basis of a Doctor of Philosophy Degree to 
be submitted to the University of Queensland.  
 The organizations that will have access to the final report of this research include: Catba 
People’s Committee and Departments; Catba National Park Management staff, Catba 
Biosphere Reserve management board. If requested a copy of a final report of the research (or 
a summary) will be provided to you. 
 If you agree to be involved in the research, I will interview you and I will record your 
answers by writing and by means of an MP3 player to ensure accuracy. You are free to 
refrain from answering any question included in the interview. Please understand that your 
involvement in this research is voluntary and you are free to withdraw from active 
participation at any time. 
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 Please note that any information you provide will be kept confidential. The Consent Form, 
the completed interview notes, and the recording of the interview will be stored in a secure 
location. Electronic data and recordings will be stored on a computer accessible only by 
password by the researcher and supervisors. Your name will not be used in any material that 
arises from the interview. The interview, electronic recording and notes will be kept by me for 
duration and then destroy. 
  
 If you have any further questions concerning your participation in this research, and for 
more information please contact: Ms. Thi Thanh An Nguyen or Professor Helen Ross 
     Australia: 1/60 Depper St, St Lucia, Qld, 4067 
     Vietnam: Vietnamese Forestry University- HaNoi - Vietnam  
     Mobile: +61401643708 
 This study adheres to the Guidelines of the ethical review process of The University of 
Queensland.  While you are free to discuss your participation in this study with the 
researcher, if you would like to speak to an officer of the University not involved in the study, 
you may contact Dr Annie Ross on 07-54601648 or 0408-195324, or Professor Helen Ross 
helen.ross@uqg.uq.edu.au. 
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Consent Form for Research Subjects 
(Translated into Vietnamese) 
Name of Project:   
Local ecological knowledge, livelihoods and conservation in the changing forest social 
ecological systems of Cat Ba Island, Vietnam  
Researcher:  Ms. Thi Thanh An Nguyen 
     Australia: 1/60 Depper St, St Lucia, Qld, 4067 
     Vietnam: Vietnamese Forestry University- HaNoi - Vietnam  
     Mobile: +61401643708 
I …………………………………. consent to be interviewed in the above research project. 
I have read the Research Project Research Information Sheet and understand the nature 
of the research and my role in it and the steps taken to protect my interests. 
Signature of research subject.…………………………………………
 Date……………………. 
Researcher to complete 
I…………………………………. certify that I have explained the purpose of the research 
project to …………………………………. and consider that she/he understands their role in 
it. 
Signature of researcher……..………………………………………… Date……………………. 
 
* For people who are illiterate verbal consent form was given and date also recorded.
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Semi-structured interview schedule for local people 
1. Back ground information 
 1.1. Commune code:  
 1.2. Village code:   
 1.3. Group code:   
 1.4. Person code:   
 1.5. Name of the interviewee: 
 1.6. Gender:  
 1.7. Age or generation:  
 1.8. Education level: 
 1.9. Economic level:  
 1.10. Occupation:  
 1.11. Income structure: 
  + Agriculture      + Fishery 
  + Tourism      + Forestry 
  + Other income sources:  
Could you give a general explaination of why you have those sources of incomes? Are 
those sources stable? And what are the factors that affect such incomes? 
Could you comment on the advantages and disadvange of improving those kinds of 
livelhoods?  
2. Information about local ecological knowledge, how It is transferred 
2.1. Do you know any species such as trees, wildlife in this area? If yes 
  How did you learn about this?  
 Who tought you? 
 Where they are found? 
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2.2. How do you idenfify these species? 
2.3. Do you know any changes in populations of these species? 
2.4. In your opinions, do you think this knowledge is the same during that days in our 
communes? Do you learn any new ecological knowledge resently? 
2.5. Have you ever hunted and trapped wildlife? 
  How did you trap and hunt those species? 
  What was the purpose for it?  
2.6. Have you ever logged wood?  
  What was the purpose for it?  
2.7. Do you know any non timber forest products that can generate income in this area? 
 What are they?   
How are they able to be collected? 
2.8. In your opinions are there any environmental and ecolocial effects caused by keeping 
such forest based livelihoods? 
3. Environmental and ecological values and services   
3.1. Do you know of any benefits that are from the conservation of wildlife and forest 
protection or the establishment of the national park?    
3.2. In your opinion have the environment conditions improved or degraded in the last 10 
years? Please provide examples? 
3.3. Do you know of any environmental issues in the areas? What are the main causes of 
such problems? 
 4. Social institutions (norms and regulations) and related practices 
4.1. What are the regulations that you have to follow regarding the conservation? 
4.2. Do you obey these regulations? 
4.3. Do you know who enforces these regulations? 
4.4. What are the consequences for not abiding by these regulations and who enforces? 
5. Natural resource management practices of the locals (related to forest use and 
community based forest management) 
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5.1. Do you know any measures of environmental and wildlife protection? If yes what are 
they? 
5.2. Are there any flora and fauna in the areas need to be conserve? How could you 
conserve these species? 
5.4. Do you do anything to protect these habitats?  
5.5. Do you engage in any tree plantation or forest protection contracts? 
5.6. Do you do anything to protect the environment? 
6. Local participation in integrated conservation and development projects (ICDPs) 
6.1. Do you know of any ICPDs in your commune? Please identify? 
6.2. What are the main objectives of the projects? 
6.3. Who are stakeholders of projects? 
6.4. Do you participate in projects? And how can you participate in the projects? (any 
stages for the projects) 
6.5. Do you think that your participation is sufficient? 
6.6. What do you expect from the projects? 
6. 7. What are the enable factors and obstacles to the successes of the projects? 
6.8. Do you see any difference in sources of incomes after and before participating in the 
projects? 
6.9. Do you know any change in attitudes and perceptions of the locals about the 
environment and biodiversity conservation? 
6.10. In your opinion how can the behavior of the local population be directed towards a 
more conservative oriented agenda? (Such as the ending of forest extraction)? 
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Transect diagram of Gia Luan commune 
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Transect diagram of Hai Son hamlet 
 
  
245 
 
Transect diagram of Viet Hai commune 
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Seasonal calendar of Hai Son hamlet (reproduced from hand drawn version) 
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Seasonal calendar of Gia Luan commune (reproduced from hand drawn version) 
 
 
